














Standard Size, 9 x 12. 


DECEMBER 7, 1899. 


Price Six Cents. 


_ AMERICAN MACHINIST 


A PRACTICAL JOURNAL OF MACHINE CONSTRUCTION. 


ISSUED WEEKLY BY THE AMERICAN MACHINIST PRESS, 


Vol. 22. 


218 WILLIAM STREET, NEW 


YORK. No. 49. 





Contents and Index to Advertisers, Page 17. 








Adjustable * 


4 Spindle Rail Drill 


be made with 


Can 
five or six spindles. 


Total height, 72 inches. 
Total width, 54 
Distance from spindles to table, 13 
Length of table, 41 
Width of table, 12 
In and Out adjustment of spindles, 2 
Weight, . 1700 pounds. 








Four 


34-inch holes can be drilled at once, in 


either straight line or staggered, in any 





Power Feed, 


5 inches. 
Automatic Stop 
and 


Quick Return. 














spacing from 21-inch to 36-inch centers, 
thus : 
© ; 3) : Center to Center 
. 1% O ( © () of 
O O . — 
ae oe Me 33% ok Outside Spindles, 
< 2% > < 1% > 36 inches. 
Any possible layout within these limits. 
156 OLIVER STREET, Boston, Mass, 


win TLL, CLARKE 


& CO. 


STREET, CHICAGO, ILL. 


U. 


12 So. CANAL 
S. A. 
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“Williul Waste Makes Woetul Want.” 


It's willful waste to do tempering, annealing or case hard- 





ening with the old, back-number coal or coke furnaces— 
waste of time and fuel, and often of costly materials. 

It may not make woeful want in your particular case, 
but it will make a difference that will be felt in the biggest 





and best of shops, as compared with the present-day Gas Furnace methods of doing such work — 
a difference in profits and in quality of output. 

Here we show Heating Machine No. 4. This machine is designed for heating large quan- 
tities of small steel work of uniform size and weight, evenly and uniformly, to any required degree 
for hardening or for annealing, automatically. The output of this machine is over 1,000 gross of 
small, thin, steel articles in a single hour. Compare this with the capacity of any coal or coke 
apparatus you ever saw or heard of, and you'll be convinced that the clean, easy, economical, rapid, 


and accurate Gas Furnace way is the right way. Send for the other interesting particulars. 





Write for Catalog of 


American Gas Furnace Co., 


Fuel Gas Plants. 











23 John Street, New York. 


Chas. Churchill & Co., London, Birmingham, Manchester and Glasgow. H.Glaenzer & Perreaud, Paris. Schuchardt & Schiitte, Berlin, Cologne, Vienna, St. Petersburg 





: Sweet's 
G4. Measuring Machine 


The only Micrometer 
that will not lose its ac- 
curacy by wear. 


Satisfaction Gaaranteed, 


Syracuse Twist 
Drill Co., 
Syracuse, N. Y. 








For Sixty 
Successive 
Successful Years 


Baxter D. Whitney, of Winchendon, 
Mass., has been building Wood- 
Working Machinery. Through all 
those sixty years he has maintained 
the highest standard in all his pred- 
ucts, and his name has stood, as it 
now stands, for the very best of 
Wood - Working Machinery _ that 
brains could devise or that ample 
capital and skillful mechanics could 
build. 

Whitney competes with nobody in 
the price way—with everybody in the 
quality way. 

Send for the Whitney book. 


Baxter D. Whitney, 
Winchendon, Mass. 





YATT ROLLER BEARINGS are made by 
YATT ROLLER BEARING CO. Send for Catalo4. 
133 LIBERTY STREET, NEW YORK. - HARRISON, N. J. 


BARNES’ 
UPRIGHT 
DRILLS. 


8 in. to 42 in. Swing. 













This cut represents our 20 in. Swing Drill, with self- 
feed, lever feed, combined wheel and lever feed, auto- 
matic stop and quick return lever. We can furnish 
this drill with either square or round base, square o1 
round table ; plain lever or combined wheel and lever. 


Our drills are the most rapid working because they 
are most convenient to operate ; strongest, because 
they are correctly designed ; most durable and accu- 
rate, because the material and workmanship in them 
are of the very best. 


SEND FOR CATALOG. 


W. F. & JOHN BARNES CO., 


1995 Ruby St., ROCKFORD, ILL. 


Sold in England by Chas. Churchill & Co., London. 
Germany by Gustav Diechman & Sohn, Berlin. 

France by Fenwick Freres & Co., Paris, Brussels, Milan. 
Japangby F. W. Horne. Yokohama. 





Rose’s Complete Practical Machinist © css: 


PHILADELPHIA BOOK CO., 
13 S. Ninth St., 
Philadelphia, Pa 


19th Edition, $2.50 
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Crank Shapers, 16, 18, 24 
Engine Lathes, 18, 20, 27,2 = | 


UP TO DATE IN EVERY RESPECT. 


THE BARKER & CHARD MACHINE TOOL CO., 


CINCINNATI, OHIO, U. S. A. 


MARSHALL & HUSCHART, Chicago and Cleveland. MONONGAHELA MACHINE TOOL CO., Pittsburg, Pa. PRENTISS TOOL & SUPPLY CO., New York and Buffalo. 


Agents: 
Rapidity, Accuracy, Economy— 
are some of the features of the 
BETHLEHEM SHEARS. 


jag Ang Strength, durability and ease in working are 
the results of careful designing. Every shear 
is tested before shipment, and a guarantee ac- 
companies each one. Send for catalog. 

BETHLEHEM FOUNDRY & MACHINE CO. 
South Bethlehem, Pa. 







































Engine 

Lathes, 
HERCULES ~ jnge lang 

Process Steel Castings. | Upright 
















SPECIALTY: Drills, 
Difficult Shapes and Small Cross Sections. 12, 16, 20, 21, 24, 
28, 32, 36, 40 





and 44 inches. 





TRONG, fibrous, free from blow holes, true 
to pattern, and of fine mac hining and fin- 
ishing qualities, first-class substitute for ex- 
pensive drop forgings. If you have a piece that 
is difficult to get poured sound and strong and 
true, send pattern to us for a sample of our 


work, ° ° 
Ask for Descriptive Circular ‘‘A.”’ The Hamilton Machine Tool Co. 


. HAMILTON, OHIO, U.S.A. 
Hercules Steel Casting Co., : : 
HARVEY, ILL. Automatic Machines 


Located on main line Ill. C., C. & G. T., and Chicago for making Wood Screws 


Terminal Belt R’ys. 
Asa S. Cook Co., 
Hartford, Conn., U. S. A. 


Write for our Illustrated Catalog containing the descrip- 
tion of the many special features of these tools. 





























Critical Comparisons— 


“Men Are F 
Unprejudiced matching of point against en Are rour, 
point — have sold more Bickford Radials He who knows not, and knows 







than has any other one thing. Nothing not he knows not—he is a fool ; 
else will so quickly convince a drill buyer shun him. He who knows not, 
es a a , s and knows he knows not—he 
who is in doubt, that Bickford Radials are is simple ; teach him. He who 
best. That’s why we court the most critical knows, and knows not he 


knows—he is asleep ; wake 
him. He who knows, and knows 
” ig he knows—he is wise ; follow 
The Bickford Drill & Tool Co., him.”—Arab Proverb. He who 

CINCINNATI, O., U.S.A. knows, and knows he knows, 


uses the ‘‘ Van”’ Sensitive Drill. 


comparisons that can possibly be made. 











Foreign Agents—Schuchardt & Schutte, Berlin, Vienna, Brussels, - é - ; 
Cologne, Stockholm, St. Petersburg. Chas. Churchill and C« He is wise ; follow him. 
L td. L ondon, Birmingham, Manchester, "Glasg: yw. Ade olphe 
Janssens, Paris, France. F, W. Horne, Yokohama, Japan. THE UNION TIRE CO Mf 
rs 
‘5 "9 








PLAINFIELD, N. J. 
BEAMAN & SMITR. 


nic Oring Machines, Milling Machines, Special TO0IS, erevisac, x 
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A Modification of the Premium 
Plan. 


The article in another column on “The 
Premium or Reference System,” by Mr. 
Isaac Ross, will, we have no doubt, at- 
tract wide attention among our readers. 
Testimony of this kind from one who, in 
a distant land, has applied the premium 
system during a considerable number of 
years and to conditions which differ from 
those prevalent among us, has a corrobor- 
ative value which is of the first import- 
ance. Mr. Ross does not say whether he 
originated the plan which he uses, or 
whether he obtained the idea from others, 
but it is clear that its source, as used by 
him, was quite independent of its publi- 
cation here—a fact which itself is im- 
portant, as showing the wide-spread at- 
tention which the subject is receiving in 
all parts of the world 
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It will be seen that Mr. Ross’ plan dif 
fers in details from the premium plan as 
heretofore discussed in our columns, al- 
though the broad principle of dividing the 
savings due to increased production be 
tween the workman and the emplayer re- 
mains. The chief novelty in Mr. Ross’ 
application of this principle lies in his use 
of a wage limit instead of a time limit, 
whereby a slow workman at a low wages 
rate, or even an apprentice boy, has his 
base time for doing the job automatically 
extended in accordance with his ability 
and experience—the same wages limit ap- 
plying to men of all grades and giving all 
an opportunity to earn premiums or 
bonuses. 

This idea is certainly very attractive, 
and we have no word to say against it. 
While of slightly increased complexity, it 
will no doubt work equally as well in prac- 
tice as the time-limit method, and should 
any of our readers prefer to try it we 
should expect success with it. 

At the same time, we doubt if the ad- 
vantages which appear at first sight will 
be found later on to exist. Nothing is 
more common under the premium plan 
than the discovery of good men by its 
aid. The quiet man over in the corner 
who has been quietly “sawing wood” un 
der low pay, is repeatedly found to be 
really a better man than the bright chap 
who, being a good talker, is able to at- 
tract attention and secure a higher wages 
rate than his really more deserving fellow 
workman. 
no greater merit than that it does thus 


Indeed, the premium plan has 


bring out men’s qualities and pay them in 
accordance with their real merit. Again 
men are not graded in pay in accordance 
with speed alone, other qualities such as 
superior skill, accuracy or reliability being 
quite as important factors as quantity of 
product. If the intention were to grade 
men in accordance with speed alone, and 
if this intention were really carried out, 
Mr. Ross’ plan would undoubtedly be su- 
perior to its alternative; but under condi 
tions as they are, 
least doubtful. 

At the same time, this is clearly a point 


this superiority is at 


on which men may honestly differ, and 
some will no doubt agree with Mr. Ross 
rather than with us. At bottom the dif- 
ference is small at most. With the foun- 
dation principle of a division of the sav 
ings due to increased production accepted, 
the choice between the two bases of divi 


sion is, in comparison, sm especially 
when the small 


difference in the wages 
of different men doing the same class of 


NUMBER 49 


work is considered. The vim and snap 
put into a shop by the adoption of the 
method must be seen to be appreciated, 
and on this the basis of the division can 
have little effect. It is the principle, the 
idea that increased effort will assure in 
creased earnings, that accomplishes the re 
sults. We consider Mr. Ross’ idea of a 
high degree of interest, and will note its 
growth and adoption with the same in 
terest that we have devoted to its alter 
native, and indeed, as a plan which will 
no doubt appeal to some to which the 
are gratified to be the 
medium for its presentation to the public. 

That the basic idea of the premium plan 
is making substantial progress we have 
positive evidence. Few subjects which 


other will not, we 


have been published in our columns have 
been received with such widespread in 
terest as this. The communications which 
we have published on the subject compose 
but a small part of the letters which we 
have received. Repeated inquiries come 
in about it, the call for copies of the 
pamphlet reprint of the original article of 
March 9 last is continuous, and better 
than all, reports of its trial and adoption 
are frequent. Our contemporary, Loco- 
MOTIVE ENGINEERING, has become its ad- 
vocate, and through its influence the plan 
is being brought to the attention of rail- 
road men We believe the system has 
] 


come to stay, and we know it has at least 
come for a fair and honest trial, which 
will prove r disprove the cl made 
f tT 


Advancement Through Selection. 


1 


\ certain New England machine shop, 


whic does not need to be named in order 
to be recognized by most of our readers, 
has lor eg acted in the capacity of both 
training school and supply office for me 
cl alent for the entire country. Not 
only does the syste of promotion from 
the ranks to fill the higher positions of 
the works obtain, but the system of recom 
ending their own men to fill positions in 
other shops is followed to an extent which 
to the short-sighted would seem ruinous 
their own interests The business of 
these works i gely the fitting out of 
othe hops with superior tools for manu 
facturing worl nd whenever tools of this 
kind go into a works where they are a new 
feature, a man goes with them, not only 
to see them started, but, in many cases, to 
é ent charge of them 

\lany fact st, manufacturers 
would look upon such a course suicidal 
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“It is hard enough to find good men,” say 
they, “and how much must these works 
lose by thus parting with their best men;” 
but verily they have their reward. It is 
unnecessary to point out how every man 
thus sent out becomes a missionafy to 
spread the gospel of this works and to 
extol the merit of its products. More than 
‘this, however, no observant man, whether 
a mechanic or a business man, can walk 
through this works without being struck 
with the superior character of its em- 
ployees—clean, bright, self-respecting men, 
every one of them, with intelligence in 
every countenance. We doubt if the situa- 
tion can be matched in the entire country. 
Can anyone doubt that this is the direct 
result of the policy described? In this 
world men live on hope, and this policy of 
selection keeps the table constantly sup- 
plied with this most nourishing of foods. 
To use another simile, the policy forms the 
most powerful of magnets to attract the 
best class of men to these shops. 

If, as many believe, the shops of the 
country are to-day attracting a less de- 
sirable class of men than formerly, it can 
only be because the opportunities to which 
the shop is the pathway are less promising 
than they were. If men are seeking to 
better their condition through organization 
among themselves, it can only be because 
the opportunities formerly open through 
selection are now largely closed. We be- 
lieve there is no more important subject 
before the mechanical industries of the 
country than this, and there can be no 
doubt that the works referred to form a 
shining example of the right way and the 
American way to solve the problem in- 
volved, 





Parisian Inventors’ Academy. 


There is in Paris an institution which 
awards medals to inventors. The inventor 
apparently has to do almost nothing to se- 
cure one of these medals, except to pay 
$10, and he thereby becomes the owner of 
a medal, the intrinsic value of which may 
be as much as 50 cents. Numbers of our 
American inventors have been elected to 
membership in this academy “unbe- 
knownst” to them, and apparently upon 
the simple announcement of their names 
and addresses in our “Patent Office Ga- 
zette.” This membership costs nothing, 
but it entitles the member to “the first- 
class diploma and the great gold medal” 
(gilded), and for these the $10 or “2 
pounds St.” are required. Naturally, 
doubts as to the value of this membership, 
so easily acquired, will arise in the mind 
of anyone who knows enough to pull on 
the end of a rope, but such doubts may 
(perhaps) be set at rest by the following 
letter, which is printed on the back of a 
circular letter announcing election to mem- 
bership of a friend of ours, which friend 
thinks this is a matter that ought to in- 
terest or amuse our readers, especially 
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Captain John’s testimonial, which is as 

follows: 

“Captain John Uster, Paterson, New Jer- 
sey, U. St. of America, April 3d, 1899. 
“Dear Sir: Almost respectfully, I beg 

you, kindly to accept the following Lines 

as a Testimony from me, in regard to you 

Self and the worthy ‘Académie Parisienne 

des Inventeurs’ 

“In 1891, I had the pleasure to git ac- 
quainted with your Academie ;—And 
since, always was in friendly and often 
very business like Corespondence with 
you as President of the Academie ;—I con- 
firm here with Pleasure that the Academie 
have me, as Inventor, promoted to the 
Rank of a Honorary Member of said In- 
stitution. 

“The Academie Parisienne des Inven- 
teurs should be recognised as the almost 
worthy and best one in the whole World! 
—Indeed i dont testify so in acount of 
have geting acquainted to the Academie 
once, either is and in acount of having re- 
ceived Gold, Medal and diplom, o no, it is 
not the Goldmedal make me testify so, no 
matter how proud I am about’m, a great 
deal more was the Inspiration I have re- 
ceived there, I was in a short time quiet an 
other Man, as i was befor, I could say the 
Academie did (in 1891) lay the Corne- 
stone for my Luck afterwards for Life- 
time Once a Member of the Academie, the 
friendly Acting of the Members towards 
any Inventors will make them improving 
from Day to Day, the wouldnt let any one 
doe like the Grandfathers did 50 years ago, 
o no the want to see any men smarter next 
morning as the was he Day before indeed 
exactly so was with myself, the so strickty 
and lawfull Acting of the Academie to- 
wards me was just licke a Spring put in to 
my whole Body, with nearly the same Ef- 
fect like a Spur in the Priders Heel to- 
wards the Horse.—As i said before: It 
was the Inspiration, received from your 
Self and the Academie, that i git up to the 
point where i am now, only for this i might 
would not be in Possession of two other 
Gold, Medals from the Exhibition at Paris, 
in 1897, because i may was not able to 
have any Invention to place there - nothing 
to say about, that i am able to bring 4 
other new Inventions to the Exhibition 
next year 1900. 

“Now 3 Cheers for the Academie! And 
my Sincerely thank for all the Goodness 
of you all, 

“Gentlemen, very respectfully, yours 
truly, Friend and College: 

“Captain JoHN UsTer PATERSON, 
“New Jersey.” 





Some Points About Friction Drives. 


The general use of friction driving ar- 
rangements on machine tools has led to 
some new discoveries, and among others is 
one made by Mr. Newton, the tool builder 
of Philadelphia, who declares that after 
experimenting with various kinds of fric- 
tion rolls to work against cast-iron disks, 
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he found that cast-iron ones were the 
best. These rollers he crowns slightly on 
the face, and finds that they wear better 
and give better results in every way than 
those made of wood, leather, or any other 
semi-elastic substance. 

A somewhat curious discovery was made 
by a man who proposed to use a friction 
drive for a variable speed countershaft. 
He had a disk on one shaft arranged with 
a roll in contact with the flat surface of 
the disk, and although he took all possible 
pains to have this disk as true on the face 
as he could possibly make it, it seemed, 
when running, to be out of true and pro- 
duced a series of rapid vibrations or 
poundings which were unbearable. He re- 
sorted to every means he knew of to make 
the face of the disk true—turned and re- 
turned it carefully in the lathe, finally 
grinding it, and still the effect of untruth 
persisted in its working, Finally, he found 
the cause to be in the fact that he had stiff- 
ened the disk with a number of radial ribs 
at the back side. These simply made the 
disk stiffer in certain portions than in oth- 
ers, and thus produced all the effects of 
being irregular on the face. He made a 
new pattern for the disk, discarding the 
radial ribs and making it double for a 
pertion of its diameter, allowing the rein- 
forcing portion to join the disk at about 
half the diameter of the latter, when the 
trouble entirely disappeared, and he found 
that ordinary good lathe work was plenty 
good enough to make it work well. 





How Not to Get Foreign Trade. 


If to our door should come a peddler 
selling goods, but without either goods or 
samples, and, in a language unknown to 
us, he should describe what he wished to 
sell and give the lengths, or weights and 
prices, still in the strange language, should 
we be likely to buy? And then, if we, ina 
language of which he was ignorant, should 
tell him what we did want and what we 
were willing to pay, would it be surprising 
if we received “Clarke’s Commentaries” in 
three volumes, or a duplex, double back 
action door mat and electric bell com- 
bined? All this seems absurd, but when 
one of our Consuls urges upon the State 
Department that if our manufacturers 
wish to succeed in the Italian market the 
lists of goods should be in the Italian lan- 
guage, that the Italian weights and meas- 
ures should be used, and the traveling 
salesmen should speak the language of the 
desired customer, does he not present ex- 
actly the same _ situation ?—Philadelphia 
“Ledger.” 





After much threatening of expensive 
lawsuits, with notices and counter-notices, 
the Chicago Pneumatic Tool Company and 
the Standard Pneumatic Tool Company, 
both of Chicago, have agreed to exchange 
licenses under the various patents held by 
them, and will hereafter dwell in peace. 
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THE MACHINE TOOL MARKET. 


The position taken in this column in our 
last number, that many of the contracts 
placed with machine tool manufacturers 
by selling firms during the past year have 
been speculative ones and that middle- 
men’s stocks of light tools are now rapidly 
filling up, seems, from what we have since 
heard in machine tool circles, to be sus- 
tained. There is surprised comment at 
the length of a circular list of tools ready 
for immediate or early future delivery, 
which are offered by one New York firm, 
the same referred to last week as having 
bought so heavily. The belief is expressed 
in one quarter that merchants have now in 
stock, or coming to them by contract, 
all the tools that they are able to bear up 
under. But this, of course, does not in- 
clude heavy tools, and unquestionably, 
there are some lines of light ones, such as 
milling machines, small planers, speed 
lathes and drill presses, which are as yet 
none too plentiful. The surplus is 
largely in 12 to 18-inch engine lathes. 
The improved condition of _ stocks, 
over the area which it covers, seems to 
contain the potentiality of effecting a swift 
and material change in manufacturing 
conditions. The plenitude of the dealers’ 
offerings and the special attractions as to 
delivery they can hold out will tend to 
divert trade from the manufacturer; so 
that the latter may for a while be shunned 
not only by the middleman, whose wants 
are now supplied, but by the consumer. 
It has, indeed, been the case, however, for 
several weeks, and even months, past that 
dealers have been able to outbid manu- 
facturers by inducements as to time of de- 
livery for the identical machines made by 
the latter. Yet it all amounts to pretty 
much the same thing in the end. The pub- 
lic requires a certain aggregate number of 
tools, and they all have to come from the 
manufacturers. If jobbers have already 
provided for future needs, builders have 
already reaped the benefit of future de- 
mand. Only to have orders bunched in 
this way has been very inconvenient for 
the manufacturers, and it is not likely that 
the flood of orders lost through oversold 
shops has, like water, found its level again 
in a manner equable to all. Manufacturers 
who make a practice of selling directly to 
consumers and who are still tied up with 
orders ahead feel that their interests will 
be prejudiced by well-stocked jobbing 
houses, but there seems to be no reason 
why this class should be worse off than 
any other, unless in the end some of the 
speculaiive tools should prove unsalable, 
in which case their price would be simply 
a gratuity from the dealer to the maker. 

These matters of trade intermediate be- 
tween manufacturing, selling and con- 
suming interests, of course, do not affect 
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the ultimate question of demand for ma- 
chine tools, and after past and present em- 
barrassments have adjusted themselves, 
machine tool making may move along 
healthfully and more comfortably than it 
has been doing for the last few months. 
The present increase of stocks will have 
a tendency to check further appreciation 
in values, and any future increase in price 
will have this obstacle to contend with. 
Naturally, the condition of stocks will be 
more of a determinant of prices in the case 
of light tools than it would be in the case 
of heavy ones, where the material market 
alone might be a controlling force. 

Whatever tools are becoming more plen- 
tiful in the market, they do not include the 
planer. Repeated comment is aroused by 
the scarcity of that article. A local mer- 
chant claims to have written to every 
dealer in the United States inquiring for 
planers of about 30 inches for immediate 
or quick shipment and to have disclosed 
not a single one that would satisfy the con- 
ditions. The reasons for the extraordi- 
nary shortage of planers this year seem to 
be general ones rather than any increased 
use for that tool relatively to others. 
Planers are required in every shop; hence 
their manufacturers have a freer patronage 
than have those of special machinery. 
They are tools which are relatively heavy 
and take some time to construct; hence a 
congestion in their manufacture is easily 
brought about. But, particularly, the fa- 
cilities for their construction are limited. 
There has not been the rush into planer 
manufacture that there has been of late 
years into the lines of some of the more 
modern types of tools, such as screw ma- 
chines. The G. A. Gray Company, it is 
true, has occupied a new plant, and the 
Cincinnati Planer Company has entered 
the business; but there seems to be a large 
unoccupied area left in the field yet. Until 
present conditions are reversed the planer 
industry looks particularly inviting to 
manufacturing enterprise. 

J. B. Doan & Co., of Chicago, have re- 
ceived the contract for the machine tool 
equipment for the United States refriger- 
ating and ice making plant now being 
erected in Manila, P. I. The outfit con- 
sists of lathes, shapers, drills, etc. 

Charles H. Besly & Co., Chicago, report 
a heavy demand for machinists’ tools and 
supplies and have closed contracts for fu- 
ture delivery of certain specialties of 
theirs, such as oil cups, far in excess of 
former years. They are shipping goods 
not only all over the United States and 
Canada, but to India, the Argentine, 
France, Germany, Russia and England. 
They are running their factory at Beloit, 
Wis., overtime in many departments. The 
firm is introducing a new machine called 
the Gardner band grinder. 

ELECTRICAL MACHINERY. 

The Westinghouse Electric and Manu- 
facturing Company is the one which has 
won latest distinction by the capture of im- 
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portant and interestingcontracts. That very 
stale subject. the electrical equipment of the 
Manhattan Elevated Railway, New York, 
has at last taken more definite shape in 
the award to the Westinghouse Company 
of the contract for power house electrical 
equipment. It will be remembered that E. 
P. Allis engines and Babcock & Wilcox 
boilers for the same ordered last 
summer. The generators just contracted 
for are to be eight in number, of 5,000 
kilowatts each. It is claimed that these 
will be the biggest dynamos yet construct- 
ed. They will be 44% feet in external 
diameter, the rotating element 32 feet in 
diameter, and the combined weight of each 
dynamo and engine direct-connected there- 
to nearly 1,000 tons. The first generator 
is due for delivery in ten months. There 
have also been contracted for twenty-six 
rotary converters of 2,000 horse-power 
each, for transforming the power to 500 
volts direct current at the sub-stations. 
The contracts with the Westinghouse 
Company, all told, amount to about $1,- 
500,000. The current is to be transmitted 
by the third rail system, but it is not yet 
decided whether to utilize it in the multiple 
unit or the electric locomotive system of 
propulsion. Consequently specifications 
for the motor equipment of the road have 


were 


not yet been issued. 

Second in importance only to the equip 
ment of the Manhattan power house is a 
contract received by the Westinghouse 
Company to furnish an electric traction 
outfit for the street railways of Adelaide, 
New South Wales, which are to be re- 
formed from the horse car system. James 
O. Callender, of Sydney, N. S. W., con- 
sulting electrical engineer for the Adelaide 
Development Company, of London, Eng- 
land, visited Pittsburgh and arranged the 
deal. The contract amounts to about $500,- 
000, calls for 5,000 horse-power initially 
and provides for the equipment of more 
than 50 miles of road, most of which it is 
hoped to have in operation by the end of a 
year. The Westinghouse people have the 
contract for engines, boilers, stokers and 
all the electrical machinery for the plant 
Mr. Callender justly remarked that it 
would require marvelous energy on their 
part to furnish the material by the time 
named. 

The Siemens & Halske Com 
pany, Chicago. has received a contract for 
the electrical outfit of the new steel works 
It includes two 600 horse 


Electric 


at Sharon, Pa. 
power generators 

The C & C Electric Company is about to 
put on a night shift of men, which will 
increase the total force about 50 per cent. 
For a year back the works have been run- 
ning extra hours merely. In 1808 they 
were on double time for a while, because 
at that time they were caught by the boom 
with depleted stocks, but their trade has 
been better this year than it was then; in 
fact, unprecedented. The company has re- 
cently entered upon the line of printing 
press motors, and has received from the 
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Philadelphia “Evening Telegraph” an or- 
der for four 50 horse-power special print- 
ing press equipments for driving Hoe 
sextuple mewspaper presses. R. Hoe 
& Co. have ordered a special outfit for 
testing presses in its factory. This con- 
sists of a 60 horse-power special slow- 
speed motor, to be portable on a truck, to- 
gether with resistances and other appur- 
tenances. A sale has been made to the 
Grasselli Chemical Company, East Chi- 
cago, Ind., of a 120-kilowatt generator, 
switchboard and five motors. In the last 
two or three weeks some very good orders 
have come from London, calling for ten 
or twelve machines of various sizes, and 
about the same number have been ordered 
from Buenos Ayres. Ten motors were 
shipped to Antwerp Tuesday last. 

Following are some of the newest auto- 
mobile companies, compiled from reports 
of incorporation: Messerer Automobile 
Company, 792 Broad street, Newark, N. 
J., capital $300,000; Thomson Automobile 
Company, 126 Market street, Camden, N. 
J., capital $60,000; Philadelphia and At- 
lantic City Automobile Company, 312 Mar- 
ket street, Camden, N. J., capital $100,000 ; 
Martin-Fefel Vehicle Company, 26 War- 
ren street, Jersey City, N. J., capital, $250,- 
000; Automobile Company of Los An- 
geles, Los Angeles, Cal., capital $50,000; 
United States Automotcr Company, in- 
corporated in New Jersey, capital $1,000,- 
000. 

PITTSBURGH REPORT. 

The last week of November showed 
somewhat of a calm, and the general iron 
and steel market Was put in a better shape, 
because trade has been divested of all the 
haste and urgings for material from buy- 
ers. However, there has been a gradual 
and steady movement in prices, which 
serves to show permanency, In some lines 
it is thought that prices will drop to some 
extent, this being the prediction in regard 
to plates, structural material and billets, 
but this lowering of figures cannot be ex- 
pected until after the first six months of 
1900 have rolled away, as mills have con- 
tracts running up to that time. The only 
line of manufacture showing a tendency 
to become weak is the market for sheets. 
Foundry irons are probably the most act- 
ive of the raw materials, but so much of 
the new year’s production has been sold 
that even the actual transactions are in- 
significant. 

The opinion seems to be that the top 
notch for values has been reached, and 
Western buyers are, therefore, delaying 
purchases. Makers are not weakening, 
and the absence of customers is more of a 
relief at present than otherwise. In the 
last few days the iron ore rate for the com- 
ing season was fixed, and the advance made 
caused a great deal of surprise. Such a 
high rate as $5.50 per ton for ore was not 
looked for, steel men in general believing 
that it would be fixed at $4.50 or $5. At 
this rate for ore it is hardly likely there 
will be a decline in the price of Bessemer 
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steel, unless there should be a decline in 
the price of ore. 

Rolling mills are kept running to full 
capacity, The many improvements con- 
templated at numerous plants have been 
necessarily delayed. In and around the 
Pittsburgh district there has been a great 
amount of vacant territory purchased for 
new enterprises, particularly for steel cast- 
ing plants. Within the past six months 
there have been four or five large concerns 
organized, particularly the Union and the 
Pittsburgh Companies. A few days ago 
another was organized by Mr. W. A. Her- 
ron, formerly secretary of the Lewis Foun- 
dry and Machine Company; Edward 
Kneeland, of the Frank-Kneeland Machine 
Company, and others, At present the in- 
terested ones are looking for an available 
site for locating a plant for making ma- 
chinery castings. 

One of the latest concerns organized to 
do a manufacturing line is the Braddock 
Machine and Manufacturing Company, at 
Braddock. These people intend to build 
air compressors and a general line of ma- 
chine tools. It is the first company to un- 
dertake the manufacture of tools in the 
Pittsburgh district. It will have a wide 
field, and should be a success from the 
start. 

CHICAGO MACHINERY MARKET. 

From many sources there are intima- 
tions that with the coming year, or about 
that time, additional advances in machin- 
ists’ supplies may be expected. The rea- 
sons given are that production this year 
has generally been at prices for material 
fixed by annual contract a year ago. The 
renewals of these contracts are at a much 
higher figure, and cost is therefore greatly 
increased, This state of trade applies to 
a wide variety of finished iron and steel 
products which have hitherto advanced 
perhaps 25 per cent. in value, while the 
prices of crude material have advanced 100 
per cent. or more. The cost of the crude 
material is only one factor to the value of 
the finished article, but the argument is 
that the relative advances are dispropor- 
tionate. There have been some apprecia- 
tions in value during November, and oth- 
ers are expected in December. Even the 
scarcity and strength of cotton goods are 
increasing the machine shop expenses. 
Cotton buffs are rising. But while the 
prices of finished material are strong, 
there is continued hesitation in pig iron 
and crude steel. 

This hesitation is showing itself in the 
character of trade. November business 
was little, if any, below that of October. 
Some machinist supply houses report a 
decrease in large orders. but a full con- 
tinuation of their small trade. There is a 
reluctance among buyers to enter into ob- 
ligations for a protracted period in the 
future, but the undiminished consumption 
of goods, as indicated by the pertinacious 
buying in a small way, is evidence that 
full steam is on in industrial operations 
generally. Those manufacturers who sup- 
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ply the fittings for new factories find no 
change in the conditions of trade from 
those that have existed for nearly a year. 
For shafting, belting, pulleys, hangers, 
etc., the demand is considerably in ad- 
vance of supply. Manufacturers are as 
far behind in their orders as ever. Those 
makers who have both foundries and ma- 
chine shops say their output is limited by 
the foundries. The latter cannot be oper- 
ated at night, for there is.not floor space 
enough to prepare for two heats per day. 
The large number of foundries that are 
going up throughout the West is perhaps 
the solution for this state of affairs. Ma- 
chine shop enlargement is not quite so pro- 
nounced, for they can be operated at night. 

The local Chicago trade in hand tools 
and machinists’ supplies generally is visibly 
and unfavorably affected by the strike of 
the building trades, piano makers, etc. 
This is the only cloud on the horizon. It 
scarcely modifies the sunshine of prosper- 
ous activity, and would pass unnoticed un- 
less one’s attention is called to it. The 
universal disposition of manufacturers 
seems to be to prepare for even greater 
activity than that of the present. 





Quotations. 


New York, Monpay MorNinG, 
December 4, 1899 
Iron—American Pig, tide water deliv- 


ery in 1900:— 
Pennsylvania Irons: 


No. 1 X foundry.........$24 65 @$26 70 
No. 2 X foundry......... 23 65 @ 24 70 
NG 2 PUGER osc ooie ccssicr ccs 22:90 @ 23.70 
Alabama Irons: 
No. ¢ foundry. ........-0% 22 75 @ 23 50 
No. 2 foundry............ 21 75 @ 22 50 
No. 3 foundry............ 20 75 @ 21 50 
NO. F O0kEicsciccscecsccce 22:95 @ 23 
eee ee oe 
Foundry forge........... 20 50 @ 20 75 


Bar Iron— Base sizes — Refined, mill 
price on dock, 2.22 @ 2.30c.; store price, 
2.60c., upward; common from store, 2.50 
@ 2.60c. 

Tool Steel—Base sizes—Standard qual- 
ity, 7 @ &c.; extra grades, 12 @. I4c.; spe- 
cial grades, 16c. and upward. 

Machinery Steel—Base sizes—Ordinary 
brands from store, 3c. in small lots. 

Cold Rolled Steel Shafting—Base sizes 
—From store, 4 @ 4c. in small lots 

Copper—For Lake Superior ingot, 17c.; 
electrolytic, 161% @ 1634c.; casting cop- 
per, 1634 @ 16%c. 

Pig Lead—Carloads, 4.62% @ 4.65c. for 
shipment; 4.65 @ 4.75c. spot. New York 
delivery ; wholesale lots, 4.60c. 

Pig Tin—In 5 and 10-ton lots, f. o. b. 
New York, 28c. 

Spelter—Prime Western, 4.55 @ 4.60c.; 
4.65c. for spot. 

Antimony—In cask lots or over, Cook 
son’s, 10.95 @ 11%c.; Hallett’s 934 @ 
97%C. 

Lard Oil—Prime City, present make, 
44 @ 47c. in jobbing lots. 
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Four-Spindle Driller for Radiators. 


Most modern steam radiators are, as 
our readers know, made in sections called 
loops, which loops are joined together in 
any required number to make a radiator 
of the desired size. This calls for drilling, 
facing and tapping, and we illustrate here- 
with a machine recently constructed for 
doing the two first named operations. 

One end of the loop is placed in a fix- 
ture attached to a fixed saddle near the 
bottom of the machine, while the other 
end is held in a similar fixture attached to 
a saddle which is vertically adjustable to 
suit the length of the loop. 

There are four spindles which operate 
simultaneously upon the four holes. These 
are driven in the manner clearly indicated 
in the engraving from the single cone 
pulley at the left and through the medium 
of the vertical splined shafts, one of which 
is at each side of the machine. 

The feed for all the spindles is driven 
from the smaller cone-pulley above, and 
through the medium of a cam, part of 
which appears at the top of the machine 
This cam varies the feed, making it fast 
for boring, slower for facing, then giving 
a dwell during two revolutions of the fac- 
ing cutter, to make sure that all uneven- 
ness is removed. The spindles are then 
quickly returned, and the feed automati- 
cally released, so that the operator has 
little more to do than to put the work into 
the machine, start the feed and remove the 
work when finished. 

The designer of the machine, H. M. 
Norris, during a test, machined six loops 
in 3.6 minutes, and it is expected that in 
regular service it will machine from sixty 
to ninety loops per hour, depending some- 
what, of course, upon the iron used in the 
castings, and the manner in which the ma- 
chine is handled. It is made by the Bick- 
ford Drill & Tool Company, Cincinnati, 
Ohio. 





Boiler Testing. 


BY W. H. BOOTH. 

When conducting evaporative tests of 
steam boilers there is nothing so difficult 
as arriving at a true estimate of the con- 
dition of the fire before and after the test. 
Assuming that the duration of the test is 
eight hours, the general condition of the 
fire must be very largely a question of 
memory more or less obliterated by a 
series of inspections of the fire throughout 
the day and modified, one never knows 
how much, by the personal element of 
fatigue of the observer; for how many of 
us know the effect of eight hours in a hot, 
dusty boiler room upon our powers of ac- 
curate observation ? 

Life is too short to permit of what we 
may term information tests being con- 
tinued longer than eight hours, and I find 
that much work has to be done in tests of 
only four hours. It is a very usual prac- 
tice to fix the duration of a test at an even 
number of hours, and near the end of the 
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test to take special care that the water 
level is very closely kept near its starting 
point. My observations have told me that 
tests so conducted leave a feeling of some 
uncertainty in one’s mind, and, though I 
am open to further conviction, my present 
frame of mind is favorable to an entirely 
different method. It is this: All is run 
ning well and everything is ready for a 
start; the fires have been just made up in 
the usual way with the coal to be tested, 
and steam is about as usual in the gage 
Then the fire is allowed to run on until 


1 
i 


y 


go distinct 


the pressure gage begins t 


FOUR-SPINDLE DRILLING AND 


back, and this is the signal for the test 
to start. The first readings are taken of 
the water tank at that moment and of the 
water gage, and any other instruments re 
quired are read. At about the desired end 
of the run the fires are coaled for the last 
time, and the test is brought to an end 
when the pointer of the pressure gage 
again begins to go back. It may be as 
sumed that the fuel then present on the 
grate will not differ far from what it was 
when the test started. There is plenty of 
time after the last firing to watch the care- 
ful running of the feed pump, so as to 
finish the test with the water level as it 
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commenced, and generally there will be 


less hurry and more accuracy than if the 
attempt is made to judge the fires and to 


end at a given minute. The feed can be 


stopped and all readings made at the sig 


nal given, and the greater accuracy is 


worth the small extra trouble involved by 
the fractional duration of the test An 
advantage of the system also is that the 


fireman need not know when the test is 


to finish, and much of the personal equa 


tion is eliminated. It is difficult to be ab 
solutely unbiassed in making comparative 


tests of perhaps rival article and, where 
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possible, in my own practice, when testing 
coals, I endeavor not to know until my 
figures are worked out and conclusions 
are drawn, from whom the fuels I have 
tested have been supplied. I feel sure that 
by this means one is able to draw more ac 
curate conclusions than in cases where the 
origin of the different fuels is known 
London, England . 
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‘The Engineer” 


“The three 
ironclads just laid down by the Swedish 


says that: 


Admiralty, and being constructed in Swe 


den, are to be provided with Yarrow 


boilers 
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The Reference or Premium Plan. 
BY ISAAC ROSS. 

I have read with considerable interest 
the articles on the premium system, and 
as I have had nearly seven years’ experi- 
ence in working what we term the refer- 
ence system, but which is very similar to 
what you call the premium plan, perhaps a 
few words in explanation of the way we 
work it will be acceptable to the readers 
of the “American Machinist.” 

I may say that the articles before men- 
tioned have helped me to further im- 
prove our system of working the plan 
considerably, and now that I have the im- 
provements in working order, I send a 
time sheet, Fig. 1, and reference sheets, 
Figs. 2 and 3, with example jobs filled in. 

Our plan differs somewhat from that 
published in your columns. Instead of 
setting a time limit, we set a wages limit 
for each job. The workman has a regular 
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time will be a long way out in comparison 
with an experienced hand, it is a great 
inducement to him to push on, and he 
soon makes himself very profitable, both 
to himself and to his employers, and he 
forms good habits by keeping more closely 
at his work. 

Most of our work is repetition work, 
and on the whole of this we fix prices sim- 
ilar to piece work. A turner is given 
twelve pieces to machine at, we will say, 
two shillings each, as in Fig. 2; or we 
give a fitter a job of ten stands with ten 
heel cups, and the particulars of the job 
are stated, with the prices, as shown in 
Fig. 3. The reference sheet is made out 
stating the workman’s name, his number 
and the date of the commencement of the 
job. Below, in the space provided, is 
stated the work to be done, the rate per 
piece, the total price or wage limit, the 
week-ending dates, and if necessary we 
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Take first the turner, Fig. 2, with twelve 
parts to machine. The rate or wages 
limit is 2 shillings, giving a total of 24 
shillings. The actual time consumed was 
33 hours, for which his regular wages 
are 15s. 10d. The wages limit being 24s. 
the profit is the difference, or 8s. 2d., 
which is equally divided between the work- 
man and the firm; so that he would earn 
4s. Id. bonus in addition to his wage of 
15s. 10d., his bonus averaging 134d. per 
hour during that job. 

Next we will take the fitter, Fig. 3, with 
a job that goes into four weeks, and the 
various piece rates total £6 os. 7d. The time 
taken to do the job totals 151% hours, 
costing in wages £4 gs. gd.;_ profit 
£1 10s. 10d.; giving the workman a bonus 
of 15s. 5d., an average of 1!4d. per hour 
during the job. 

You will note that the reference sheet 
is used for one job only, as a rule, and it 


FARNHAM WORKS TIME SHEET. 























Name ____ Ward Sn acincivnsvacacanbenalidas acts : 
Week ending Sept. 15 1899 
| 
ORDER | CWT.QRS. LBS] S$ M. T. W. T. F. | Torar 
22 Fitting up 30 Stands and Cups °c. 4 3% 2% 10 
24 Fitting up 4 Stands and Cups 6 7 2 § 9% 29% 
20 Fitting H. T. Cutter head 7% 7% 
| 
— = » - 
33 Repairing Pressure Arm | 4% 4% 
| a ) . 513 
| | 
| 
' } 





hourly rate, and should he use enough 
time on the job to bring his wages for the 
job up to the wages limit, he gets no 
bonus; but should he save time, the dif- 
ference between the wages earned and the 
wages limit is divided between the works 
and the workman. At first sight the dif- 
ference between the methods appears to 
be small, but you will see that our plan fits 
in better with different grades of men. 
A low-wage man will usually take longer 
to do a job than a high-wage man, but 
his wage rate being smaller, a fixed wage 
limit gives him a longer time to do it in, 
and he thus has the same incentive as the 
high-wage man. With the fixed time 
limit’ all must do better than the same 
time limit before they begin to earn a 
premium, and the slow, low-wage man 
has thus less inducement to exert himself 
than the fast, high-wage man. Under 
our plan you may put an apprentice on 
work that he can perform, and while his 








Fig, } 


give a sketch in red ink at the foot of 
the sheet, of the parts to be made, as well 
as any particulars that may be required 
to make the job clear. Next we have 
the lines for the workman’s time day by 
day, one line being for each week, and in 
our case we have lines enough for six 
weeks, which is ample for our work. It 
must be noted that the reference sheet to 
the name Ward, Fig. 3, contains but one 
job, although, being a repetition job, it is 
made up of several parts that vary con- 
siderably with every order, and so we 
fix prices to the various parts that make 
the whole. 

When the workman finishes the job his 
work is. examined, his reference sheet is 
handed in, his hours are totaled up, his 
wages for the time on that job are filled 
in, his bonus is reckoned out, and on the 
next pay day he receives his bonus with 
his wages. 

Now for the way we reckon the bonus. 
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contains the whole of the time on that job, 
and is only handed in when the job is 
complete; but the time sheet contains the 
whole of the workman’s time for the 
week and the time for the various pieces 
of work he has performed, and this is 
handed in at the end of each week in time 
for pay day, and wages are paid on this 
sheet (corresponding to the Dey time- 
register clock sheet) with all bonuses 
earned during that week. The back of 
this time sheet is printed and ruled for 
every half-hour from 7 A. M. to 6 P. M.; 
14 hours being taken out for meals, mak- 
ing 53 hours for the week, as we finish at 
1 P. M. on Saturday. 

When a workman commences on a 
reference job he produces his time sheet 
and this is stamped with a rubber stamp in 
the space on the back, denoting the time 
he changes from day to reference work 
and back again to day work, so that the 
foreman or clerk doing the costing can see 
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that his time corresponds with the check 
on the back of the time sheet, and so pre- 
vent any fraud. 

I find this system works well, but it 
would not suit a man who wants a soft 
job or an ornamental manager, for who 
ever has the management of it must know 
what he is about and how to do a job him 
self, also how long it should take to do it 
in order to fix the prices right, or he may 


REFERENCE Work. 
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quicker methods of doing their work, and out per mat If a man is working on 
make suggestions to improve tools, etc. reference work you have to consider that 
Under this system the men will suggest it is unfair to take him off it for any littl 
improvements in the patterns for cutting job that turns up in the way of repairs 
down their labor, if there is too much  etc., and so you have a slow coach wl 
metal to take off, or any other detail that never can earn a bonus, you let him 
will forward their work, it being to their the odd job nd keep your best men at 
interest to do so reference work, though I do not wish it t 
Of course, the manager or foreman has be understood that the prices are fixed 


1 


to be on the alert to see that some of them — th: 


Name__ Webster __. No. 15 


Commenced. Aug- 24 2-30....18 99 














DESCRIPTION 





To Turning and Boring 12 Eclipse 


Pressure Arms 


REFERENCE Work 


DESCRIPTION 


To Fitting up 10 Breasting stands 


“é 


$38 holes in design No. 36 gauge 
** 140 holes in design 28 x 45 gauge 


** 10 Heel cups 


soon be led astray. It is very important 
that the prices be so fixed that the man 
can earn a bonus if he puts his best into 
his work, and it would surprise a good 
many to see the extra work that comes 
around when you have all your men 
around the shop doing their best to eara 
bonuses. The men work harder with less 
attention to keep them at it, and they do 
not fail to use their brains to discover 


[Rate | PRICE ‘| } ide me " ] | = T = aay 


| DartrEs | S 

















per } or wages limit \ - A -f 
Se re ee Pe oe 
ion 25 I | | | 5% 9% " 
| 1) | il t | 
| | Sept. i 5% 19%! 3 | 33 | 15 | 50 
2 4 t|4]o} | | | 
I on | 
i t I = | a 
} _| Sa ee 
| | | | | | | 
| t | 
| | Remarks | 
| 
| | | Time reduced 3 hour Total Cost | 15/110 
| | | | | | 
| Quality O K Price of Work |} 4] 0 
} | 
| Profit | 8 | 2 
\| 
| Paid Sept. 2 99 Bonus | 4} 3 





Fig. 2 


Name Ward No.2 


Commenced _ Aug. 23 4-30. 18.99 
RATI PRICE ee . oun > - 5 ‘ 
per Price r wages limit DATES » M. i. W. af F. PoTal COST 

£/s |d £ d= 

6/—|| 3 |0 | 0 | Aug. 25 3% | 9345/9% | 22% 

J34d || 17 | 3 || Sept. 3 15 8 ipiMisssirwea 59% 

3d 1 155) 0 - 8 5 Ms [SI |01%) 10 I 59} 
| a 

10d &8\4 8 15 4 | 3%} 2! 10 
6 0 7 151% + 7 9 

Remarks — 
Total Cost 4\9 9 
Price of Work 6/|0 7 
Profit 1 130/10 
Paid Sept. 56/99 Bonus 15| 5 
Hotod 
American Machinis 
FIG. 3 
do not scamp their work, but a bit of \s an example of the way it lowers th 
sharp dealing with a man of that stamp cost of production I have in mind an 

scon improves him, and if you find a man_ ticle we make and sell at 12s. 6d. per set 
likes to scamp his work you are not of three piece These used to cost us 
obliged to give him a reference sheet, and about 13s. per set to produce Under the 
he soon learns it pays best not to rush it reference system we now get them, with 
too fast. There is also another great ad- the same tools and methods, for 7s. 6d 
vantage with this system—that you do not per set. We have a machine which used t 
shift men so readily from one job to an- take up to 118 hours to fit up, costing £3 


other, and as a result you get more work 5s. 6d. On this we now have a reference 
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price of £2 2s, od., and pay a bonus of 
about 3s. per machine. I am of opinion 
. that there is nothing like it for getting the 
best out of a man. 

The system also proves the value of a 
man in relation to other men working on 
the same kind of work, and if he has any 
“go” about him he will not be below the 
reference price while others are drawing 
bonuses. You may have a slow man you 
do not wish to part with for certain rea- 
sons, and although he may ‘rarely reach 
the reference price, he is nevertheless im- 
proved by the comparison of his time with 
other men around him. 

The foregoing is no experiment. We 
have been working it nearly seven years 
without a hitch. When a man can earn 
6s. to 10s. per week in bonuses in addition 
to his wages, and save his employer a like 
amount, neither party has much to grum- 
ble about, and I find trade union agitators 
have very little influence. 

Leicester, England. 





Electrical Circuit Breakers—IL. 
BY WM. BAXTER, JR. 

Figs. 7, 8 and 9 illustrate the “Victor” 
circuit breaker, manufactured by A. La 
Roach & Co., of New York. The first fig- 
ure is a front view with the magnet in 
half section. The second figure is a side 
elevation, showing a section through the 
switchboard on a plain central with one 
of the switch blades, this blade and its at- 
tachments being removed. The principle 
upon which this device acts is the same 
as that of Fig. 4 of the previous article. 
As shown in Fig. 7, the rod g, passing 
through the center of the magnet, acts as 
a guide for the iron tube F, which, when 
drawn up by the action of the current cir- 
culating through the coil A, strikes the 
flanged sleeve 1. The switch blades S are 
provided with pins k over which the 
catches 7 hook. These catches are pro- 
vided with arms a, which hang over the 
flanged sleeve i. When the latter is raised 
by the blow imparted to it by F, it strikes 
the arms a, and thus lifts the catch-hooks 
j. The plunger ¢, shown in Fig. 8, acting 
under the tension of the spring S’, forces 
the switch blade S forward as soon as 
the catch 7 is raised, and thus the circuit 
is opened. The tube b, covering the end 
of a, is simply for the purpose of insulat- 
ing a from C. The switches S are hinged 
upon D, and the current passes from D 
through S$ to E. As it is necessary that 
there should be a good fit between the 
sides of S and the sides /1 of D, bolts m 
and nuts m’ are provided. The bolts are 
held from turning by the small screws n 
which tap into J. The nut has a project- 
ing arm m”, which is fastened to S by a 
screw, as clearly shown in Figs. 7 and 9. 
The nuts are threaded one right and the 
other left hand, and as they turn with the 
blade the result is that when the switch 
is raised into position the nut is tightened 
up and the sides // are clamped firmly 
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against the sides of S. When the switch thrown all the way down whenever the 
In addition to the contact 
duce the friction at the joint, so that between E and S, there is a pair of car- 
there is no danger of the switch not being bon contacts rr on 


flies open, the nuts loosen, and thus re- apparatus acts. 
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THE VICTOR CIRCUIT BREAKER. 
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switch blade, these being for the purpose 
of taking the spark when the breaker acts. 

It will be noticed that in this circuit 
breaker each switch blade is held by an 
independent catch; on this account it can 
be used as a main switch at the same time 
that it acts as a circuit breaker. Why this 
is the case will be understood from the 
following: A circuit breaker may act be- 
cause the current is increased beyond the 
maximum strength on account of an ab- 
normal load upon some motor, or because 
there is an excessive drain of any kind. It 
may also act, however, on account of the 
insulation in some part of the circuit giv- 
ing out and thus establishing a short cir- 
cuit. If the abnormal increase in current 
arises from the first-named causes, it is 
more than probable that by the time the 
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again. If through stupidity the attend- 
ant tries to replace the first switch after 
having secured the second one, then the 
latter will fly open, and by that time he 
will come to the conclusion that there is 
something wrong. If both sides of the 
circuit breaker are tied together, it is 
possible to do considerable damage by 
holding the switch blade in position when 
the circuit is grounded. To avoid such 
contingencies, a main switch is used, with 
such breakers, and in the proper handling 
of the devices the circuit breaker is closed 
first. Then when the switch is closed, if 
the current rises above the normal, the 
circuit breaker will fly open. The inde- 
pendent-action circuit breaker can take 
the place of the main switch, because 
when the second handle is raised into 
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a corresponding increase in the other side. 
To enable each switch to act entirely in- 
dependent of the other, two solenoid coils 
are provided, each one acting upon its 
own switch. The connections of the coils 
with the switches and with the line are 
shown in Fig. 11. The coils, it will be 
noticed, are placed in the outside wires, 
hence they are not affected by the strength 
of the current in the middle wire. In a 
three-wire system, if both sides of the cir- 
cuit are balanced, no current flows in the 
middle wire, but if one side predominates 
over the other, the middle wire takes the 
surplus. Suppose the current coming from 
the generator through the left-side wire 
were the same in strength as that return- 
ing through the right-side wire, then the 
current in the neutral middle wire would 


Line Line 
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FIG 10. CIRCUIT BREAKER FOR USE WITH FIG. II. PRINCIPLE OF CIRCUIT BREAKER 


THE THREE-WIRE SYSTEM. 


attendant replaces the switch the demand 
will have reduced to the normal. If the 
circuit breaker has acted on account -of 
the current increasing through a short 
circuit, then it will rise to the same 
strength when the breaker is reset, for 
the short circuit will still exist. Under 
such conditions it is injurious, more or 
less, to every device in the circuit to keep 
the circuit breaker closed for any length 
of time. If each side of the breaker oper- 
ates independently of the other, there is 
no danger of closing the circuit when it 
is grounded—that is, if the device is 
handled properly. In setting the breaker 
the proper procedure is to close one switch 
at a time. Closing the first one does not 
complete the circuit. As soon as the sec- 
nd switch is closed, if the circuit is 
short circuited, the current will rise be- 
yond the maximum, and the first switch, 
being free to act, will at once fly open 


position the first one is free to swing back 
if the current rises to a dangerous 
strength. 

The path of the current through this 
circuit breaker is shown in broken lines 
in Fig. 9. As seen, it enters through 
hinge M of the left-hand switch and 
passes through the blade to contact E, and 
from here through the magnet coil A and 
out to the external circuit. On the re- 
turn it enters through the E contact on the 
right side and passes through the switch 
blade to the hinge D, and thence back to 
the generator. 

Fig. 10 shows a circuit breaker of the 
“Victor” type, designed for the three- 
wire system. With this system it is neces- 
sary that the breaker be so arranged that 
one of the switches will open without 
affecting the other; for an abnormal in- 
crease in the current on one side of the 
center wire does not necessarily result in 


SHOWN IN FIG. I0. 


be zero. If the current coming from the 
generator in the left-side wire were 100 
amperes, and that returning through the 
right-side one were only 10 amperes, then 
the remaining 90 amperes would return 
through the middle. The 100 amperes 
passing through the left-side wire might 
be more than the circuit should carry, and 
then it would cause the switch on that 
side of the circuit breaker to operate; but 
the 10 amperes returning through the 
right side would not be more than the nor- 
mal, and therefore the switch on that side 
would remain closed. If both sides of the 
system are equally loaded, the 100 am- 
peres passing out through the left side 
will return through the right side, and 
then both sides of the circuit breaker will 
be thrown open. From this explanation 
it will be seen that if only one side of the 
system is overloaded, only that side will 
be opened by the circuit breaker, but when 
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both sides are overloaded both sides will 
be opened, and this is what is required, 
for it would not be desirable to interrupt 
both sides of the system when only one 
side is overloaded. 





Some Compressed Air Queries. 
BY FRANK RICHARDS. 

I have recently received an interesting 
letter from a gentleman in Kilkeel, which 
is on the northeast coast of Ireland, and 
as the matters referred to may be of in- 
terest to many others, I venture here to 
reproduce the essential portions of the let- 
ter and to add some comments or explana- 


tions. 
The writer refers to my book, “Com- 
pressed Air,” and says: “You state that 


the friction loss alone does not determine 
the loss of power in air transmission. In 
a given case which you cite you say there 
may be a loss of 10 per cent. by friction, 
while there is, after ail, only a loss of 3 
per cent. in power. Your tables and for- 
mulas are quite clear to work on to arrive 
at the friction loss, but no tables or for- 
mulas are given for the loss of power. 
‘Take my case. I want to send 300 
cubic feet of free air per minute through 
2,500 feet of 3-inch pipe to give a pressure 
of 10 pounds inside the air locks of a wet 
heading. By using a reducing valve at the 
delivery end I can keep the pressure in 
the pipe up to 75 pounds. Now, by your 
table I find the loss by friction to be 3.705 
pounds per square inch; is there any coun- 
terbalancing gain, or is this purely a, say, 
5 per cent. loss? 
“Another question: You that to 


take the blast for a smith’s forge off a 


say 


high-pressure air main is a very foolish 
thing to do, and that a fan is far better. 
Would this be so if I put on a reducing 
valve for the branch to the forge, reducing 
the pressure from, say, 60 pounds in the 
I happen 
beside a 


main to % pound at the forge? 
to have a compressor at work 
forge, and would rather not purchase a 
special fan if I could help ag 

In speaking, as I did in my book, of the 
loss of the 


transmission of compressed air for a con- 


power which is involved in 


siderable distance, I, of course, assumed 
that after the air was transmitted it was 
to be used for the development of power 
alone, and for developing as much power 
Saying nothing here about 


the 


as jx ssible. 


temperatures, power value of com- 


pressed air when delivered at the point 
where it is to be used depends upon two 
things: its pressure and its volume. If 
the pressure is reduced while the volume 
is unchanged, then the potential power is 
reduced proportionately. If the pressure 
is not changed while the volume is de- 
creased, then, also, the potential power 
will be reduced, while if the volume is in- 
creased the power that may be developed 
Now, in the trans- 
mission of air through a long pipe it is de- 


will also be increased. 


livered at the other end at a reduced pres- 
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and if considered that effect 
alone we might say that a certain loss of 


power is involved; but, as the quantity of 


sure, we 


air which starts in at one end of the pipe 


under a certain pressure emerges at the 
other end under a less pressure, there 
must be an increase of volume inversely 


proportioned to the reduced pressure. 
That this increase of volume largely com- 
the 


seems so evident that it is not necessary to 


pensates for reduction of pressure 
go into any further explanation or to offer 
any figures in confirmation. 

It is not easy, however, to see how this 
has anything to do with the case of my 
correspondent. He requires 300 cubic feet 
of free air per minute compressed to 10 
pounds gage If his 
pressor was right on the spot, the mean 


pressure. air com 
effective resistance per square inch of pis- 
ton area in the compressing cylinder for 
and deliver- 


compressing (adiabatically ) 


ing the air at a pressure of 10 pounds 
would be 8.27 pounds, and this would be 


a fair measure for comparing the cost 
of the same compression when done at the 
little 


It is proposed to de- 


distance proposed, which is a less 
than half a mile. 
liver the air at a pressure of 75 pounds, for 


the purpose of avoiding as much as pos- 


sible the friction loss in the pipe. The 
additional head required to deliver the air 
at 75 pounds at the farther end of the 


pipe, Is, Say, 4 pe yunds, or at the ec ympres- 
sor the pressure will be 79 pounds, and the 
mean effective resistance for compressing 
and delivering the air at this pressure will 
be a little over 36 pounds per square inch. 
Then 36 + 8.27 4.35; .that is, 435 per 
cent., or it 335 
compress the air on account of the con- 
Us- 
ing the figures reversed, we have 8.27 + 
» 
expended as the value realized in com- 


costs per cent. more t 


ditions assumed for the transmisson. 
.23, or only 23 per cent. of the power 


pres-ed air at the other end of the pipe. 
The reduction of pressure due to the pipe 
friction in the above scheme is only 4 
pounds, 65 pounds (79 — 10 — 4) addi- 
tional of difference being due to the reduc- 
ing valve. Now, why not have more fric- 
tion in the pipe and less at the reducing 
valve? Or, indeed, why have the reduc- 
ing valve at all? 

My little book, “Compressed Air,” 
formula as for the addi- 
tional head or pressure required for trans 
mitting a given volume of air per minute 
throvgh a pipe of given 
length: 


con 


tains a follows 


diameter and 
H de! 
~~ To,000 DY a 

Here H is the head or difference of pres 
sure required, in pounds per square inch, 
to overcome the friction and maintain the 
flow; V 
cubic feet per minute; L 


is the volume of air delivered in 
is the length of 
the pipe in feet; D is the diameter of the 
pipe in inches, and a is a constant which 
The 
mula is a purely empirical one and is not 


is different for each diameter. for- 
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claimed to be much more than some as- 
sistance in guessing, but still its results 
come somewhat near what 
served in practice. Employing the for 
mula in the present case, we first find the 


has been ob 


volume of air delivered, which at Io 
pounds gage pressure is 15 + 10 : 15 
300 : #, or (300 XK 15) = (15 - I0) 


180 cubic feet. The value of a for 3-inch 


pipe is .73; then we have: 


180? X 2,500 


10,000 X 3° X .73 45 
Then 45.06 + 10 55.00, or say 56 


pounds per square inch would be the pres 
sure required at the compressor instead of 
79 pounds as before, and the mean effec- 
tive resistance for the compression would 
be 29.5 pounds instead of 36 pounds as be 
fore; the former being 82 per cent. of the 
latter, or 18 per cent. being saved. As | 
said, we need not place implicit faith in 
the formula, or in the results it gives us; 
but it is evident that something is to be 
the 
The case, at the best 


saved in power at compressor by 
crowding the pipes. 
makes a bad enough showing for com 
pressed-air economy, and it tells us quite 
forcibly that cheap transmission is neve 
possible where the air is ultimately and 
necessarily to be used at a low pressure 
As to the loss of power in taking ai1 
from a high-pressure compressed-air ser 
vice pipe to use it for blowing a forge, the 
The 


mean effective resistance in compressing 


case would seem to be quite simple. 


air adiabatically to 60 pounds gage pres 
sure is 30.75 pounds, while the correspond 
ing for 
pound, as for 


resistance compressing to ™% 


used blowing would, of 
course, be theoretically somewhat less than 
', pound; so that, for any given volume of 
the cost would le 


free air used, power 


something like 60 to I, or the power cost 
would be sixty times as great as it should 
be, that is if the air was taken from the 
compressed air pipe and delivered directly 
to the forge, either with or without a re 
ducirg valve. Any throttle or gate valve 
used «vould be practically a reducing valve 
Air may be taken from compressed air 
pipes and used for blowing forges without 
A fort 


of injector may be used in which a con 


entailing as great a loss as this. 


siderable volume of atmospheric air may 
be drawn in and carried along with that 
discharged by the jet. A sketch and de 
scription were given some time ago in the 
Machinist,” 
of compressed air for driving a fan for 
blacksmith fires. <A jet of 


placed as to impinge upon the blades of a 


“American showing the use 


air was so 
fan, causing them to revolve at high speed 
and the air from the jet mingled with the 
air which was supplied by the fan in the 
usual way, the arrangement being cheap 
efficient and highly economical as com 
This 


use of the air jet for driving a fan should 


pared with the direct use of the jet. 


be more generally known, especially) 


around mines, where the temptation is s 
great to waste it for blowing the black 


smith’s fire. 
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The Use of Boiler Compounds. 
BY ALBERT A. CARY. 

I was much interested in Mr. Wake- 
man’s remarks in the “American Machin- 
ist’ of October 26, concerning “The Use 
of Boiler Compounds,” due, perhaps, to a 
number of years’ experience in caring for 
the ills of boilers. 

To the majority of steam users, any- 
thing that is put into a boiler to lessen 
troubles due to the formation of scale, is 
a “boiler compound”; and the fact that 
these various so-called compounds act 
differently in their endeavor to accom- 
plish their purpose is not as generally un- 
derstood as it should be by those who 
persist in their use. Such nostrums may 
be divided into three classes: 

First—Those attacking the scale-produc 
ing material chemically, and acting as re- 
agents, combine with the matter precipi 
tated from the feed water, forming a 
third substance different from either the 
original precipitated solids or the “re- 
agent,” the theory being that the new 
substance will not form into a hard, re- 
sisting scale, and therefore can be more 
easily removed by blowing off or by the 
cleaning tools used after the boiler is 
“opened up.” 

Second—Those acting 
upon the precipitated crystals of scale- 


mechanically 


making matter soon after they are formed. 
Such “compounds” are of a glutinous, 
starchy or oily nature, and become at- 
tached to the surface of the newly formed 
crystals (precipitated from the water) 
surrounding them, as the skin does an 
orange; and when these crystals fall to- 
gether they are thus robbed of their ce- 
ment-like action, which frequently occurs 
when they are allowed to come in imme 
diate contact. 

Third—Those acting both mechanically 
(as just described) and also as a solvent, 
the latter action partially dissolving scale 
already formed, and by this “rotting” 
effect (as it is often called) preparing the 
scale for easy removal. 

The “compounds” under the first divi 
sion (which act chemically upon the scale- 
forming matter) also frequently accom- 
plish this same rotting effect upon scale 
formed previous to their use. Still other 
divisions or subdivisions might possibly be 
made, but the above will suffice for a good 
general idea of the subject 

Taking up our first division of this sub- 
ject, we find that the principal ingredients 
used in such “compounds” are soda ash 
(or carbonate of soda) and tannin matters, 
while we sometimes find caustic soda, sal 
soda, acetic acid and numerous other ac- 
tive agents which are generally less effi- 
cient in their action on the scale-forming 
matter and more harmful to the boiler and 
its fittings. 

In order to disguise these very cheap 
chemicals and help the “compound” ven- 
der get big prices for his powder or liquid, 
whichever it may be, there are often added 
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other substances which generally render 
the active agents less efficient, and they 
frequently fall unchanged to the bottom 
of the boiler with the scale, thus increas- 
ing the deposit and aggravating the 
trouble. 

Such added substances include clay, 
chalk, sand, etc., and sometimes merely 
coloring matter is used to disguise the 
original chemicals, such as tobacco juice, 
iron scraps, lamp black, spent tan, etc 

The principal scale-making impurities 
precipitated in boilers are carbonate of 
lime (CaCQO;), carbonate of magnesium 
(MgCO;), sulphate of lime (CaSO,) and 
sulphate of magnesium (MgS0QO,), and, 
although there are generally other precipi 
tates, notice of these alone will be sufficient 
for the present consideration. 

The chemical action taking place when 
some of the above named active agents are 
used may be traced as follows: 

Soda ash is a dry impure carbonate of 
soda, from which the pure alkali is afte1 
wards made. 

The carbonate of soda (NasCQO,;) is 
used to act upon the sulphate of lime and 
magnesia, as shown in the _ following 
chemical formule: 


Sulphate al Carbonate 
of Lime . of Soda 
(a) CaSO, + Na,CO,= 
form 
Carbonate _ Sulphate 
of Lime ; of Soda. 
CaCO .™ Na,SO, 
Sulphate of _ Carbonate 
Magnesium : of Soda 
(b) MgSO, + Na,CO,= 
form 
Carbonate of ial Sulphate 
Magnesia ; of Soda. 
MgCoO, + Na,SO, 


Leaving this treatment for a moment, it 
would be well to note that both the car 
bonate of lime and carbonate of magnesia 
are held in solution through the presenc: 
of carbonic acid gas dissolved in the water, 
which unites with them and changes the 
mono-carbonates into bi-carbonates (which 
are only known to exist in solution), a 
shown thus: 

Carbonate 
of Lime 
CaCO,= 
compe sed of 
Oxide Carboni 
of Lime and Acid. 
CaO “+ CO 


Carbonic 


‘arbonate : 
Carbonat and : and Water 
Acid 


of Lime 
CaOCo, +- CO, + 


form 


H,O= 


Bi-Carbonate 
of Lime. 
CaO(CO.).-H-O 


Bi-Carbonate 
of Lime 


CaO (CO.)2H:O = 


Generally Expressed 
CaH,(CO,), 


In a similar manner the bi-carbonate of 


magnesium is formed from the mono 
carbonate thu 
Carbonate of 
Magnesium 
MgCO,.=> 
composed of 


Oxide of Carboni 


Magnesium and Acid. 
MgO + CO 
( arb mate of a ! arbonic ond Weter 
Magnesium Acid 
MgOCO, + co, + H,O= 
form 


Bi-Carbonate 
of Magnesium. 
MeO(CO.,).H:O 


Bi-Carbonate of 
Magnesium 
MgO(CO.).H:O = MeH.( CO 


Generally Expressed 


The mono-carbonates (or single car 
bonates) of lime and magnesia are but 


slightly soluble in water, whereas the bi 


carbonates (or double carbonates) are 
very soluble in cold water, and this fact 
will account for the presence of the larg 
quantities of lime and magnesia in boiler 


waters as carb nates 
When waters containing the bi-car- 


bonates are heated, the rise in temperature 


drives off the extra carbonic acid gas and 
leaves behind the practically insoluble 
mono-carbonates, which are precipitated 


When a temperature of 180 degrees 
Fahr. is reached, a considerable percent- 
agi of the bi-carbonates is precipitated 
(as insoluble mono-carbonates ),and at 290 
degrees Fahr. (a temperature correspond 
ing to 43 pounds gage pressure) the pre 
cipitation is nearly completed, after a thor 
ough boiling 

Scale formed from the mono-carbonate 
of lime is seldom very troublesome, if not 
allowed to accumulate in too large a quan 
tity, nor allowed to remain in the boile: 
for a long time; while the precipitated 
mono-carbonate of magnesia gives slightl 
more trouble, due to the fact that it seldom 


is found in scal a mono-carbonate All 
the contained carbonic acid (CO,) is gen 


erally lo t tron the bi carbonate ot mag 


nesia (MgO(CO.).H.O) by the time 
forms a crust, leaving behind the hydrate 
f magnesia (MgO H.O MgO:H:), 
which acts sa cement and bind closely 
together (1 igh very gly) what 
eve preci] eC CT ay come l 
ontact tl 

This lrate lenesia ery fin 
] oht pit ted il equi! 

mp @ time ttle 

Ne It g tf tric phat t lime 

; o1 e find ther \ luble 
liss Vv \ t d rect Ww re T 
ng the pt mn tr carbo ( I V 
ther fore gn ren 

The amount of sulphate of lin which 
can be dissolved in one United States gal 
lon of water at different temperatures 
may be appreciated by examining the fol- 


low ing table 
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At 32° Fahr. 120 grains per gallon. 

At 95° Fahr. 148 grains per gallon. 

At 212° Fahr. 127 grains per gallon. 

At 250° Fahr. 9 grains per gallon. 

At from 260° to 302° Fahr. it is practically 
insoluble. 

This latter temperature (302 degrees) 
corresponds to 55 pounds gage pressure, 
and, therefore, when water is thoroughly 
boiled at this temperature, practically all 
of the sulphates will be precipitated. The 
crystals of sulphate of lime will be found 
to be long and needle-like, and also very 
heavy and possessing cement-like quali- 
ties, so they fall rapidly, and, mixing with 
the precipitated carbonates, they bind them 
together into a hard, resisting mass, diffi- 
cult to remove with even hammer and 
chisel, if they form a considerable propor- 
tion of the scale. 

It is here where the active agent in the 
compound is supposed to take effect, and 
by referring to the reaction given above— 
in the formule (a) and (b)—when the 
carbonate of soda is used, it will be seen 
that the sulphates of lime and magnesia 
are changed into carbonates, which are 
precipitated and form a= scale varying 
froma more or less porous, friable crust 
to a “mush” or mud. The sulphate of 
soda which is also formed by this reaction 
is extremely soluble, remaining in solu- 
tion at nearly all boiler temperatures and 
forming no scale, unless allowed to con- 
centrate, and this is prevented by “‘blow- 
ing off’’ occasionally. 

The tannin matters, referred to above, 
are obtaired various 
sources containing tannic acid, 
certain kinds of sumac, gallnuts, catechu 
(or cutch) bark, etc. Tannin is generally 
combined with soda to form the tannate of 
soda for use with boiler waters to keep 
the deposit soft or in suspension. 
tion is supposed to be as follows: 

The tannate of soda decomposes the car- 
bonates of lime and magnesia as they en- 
ter the boiler, and tannates of lime and 
magnesia are precipitated in a light, floc- 
culent, form and are long 
kept in suspension by the circulating cur- 
rents of water, until they finally are de- 
posited in a loose, mushy mass in that 
part of the boiler where the circulating 
currents are the weakest, or possibly in 
the mud drum. 

When the above reaction takes place the 
carbonate of soda is formed, which reacts 


vegetable 
such as 


from 


Its ac- 


amorphous 


with any sulphates that may be present, 
as has already been described. 

The use of tannic acid in the boiler can- 
not be recommended unreservedly, as it 
will attack the iron as well as the car- 
bonates (although, of course, more slow- 
ly), and anything that will corrode the 
boiler itself certainly cannot be desirable. 
To test this, anyone can obtain a few 
cents’ worth of tannic acid from the drug- 
gist, and by dissolving the crystals in a 
glass of water and adding some iron fil- 
ings, a very fair quality of ink can be 
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made, due to the action of this acid on the 
iron. 

In practice, the reaction of caustic soda 
(Na:O.H.2) with the sulphates seems to be 
more active than when the carbonate of 
soda is used, the probable reaction being 
as shown thus: 

Carbonic 

Acid 

Co, 

form 
Caustic . Carbonic 
Lime #94 “Acid of Soda. 
CaH.O. + CoO, + Na,SO, 

The carbonic acid used in this formula 
results from the precipitation of the 
mono-carbonates from the bi-carbonates, 
as has been explained. 

The secondary reaction from the result 
just arrived at is as follows: 


Sulphate 
of Lime 


CaSO, + 


—_ Caustic 
. Soda 
+ 2NaQOH= 


and 


po Sulphate 


Carbonic 
Acid 
CcCO.= 


Caustic 
Lime 


CaH.O. + 


form 
“arbonz , 
» a4 = and Water. 


CaOCO, + H.0 

The use of caustic soda may be con- 
sidered less desirable than the use of the 
carbonate of soda for several reasons. 

In the first place this present in excess 
will cause violent foaming in the boiler, 
and with this foam often the light precipi- 
tated matter in the boiler will be carried 
along steam pipes into valve seats, gage 
glasses, etc. It will also attack and cause 
corrosion of the brass fittings, and it is 
also dangerous to handle, owing to its 
caustic qualities, burning the flesh pain- 


and 


fully wherever it comes in contact. 

An excess of carbonate of soda may 
also cause foaming in the boiler, but not 
as violent as when caustic soda is used; 
and the trouble Mr. Wakeman had with 
his safety valves was doubtless due to 
this reason. 

Sal ammoniac (i. e. ammonium chloride) 
(NH;HC1) is most undesirable for use in 
a boiler, due to the liberation of hydro- 
chloric acid (HCl) following its intro- 
duction into the boiler. This acid leaves 
the boiler in a vaporous form, with the 
steam, corroding boiler, piping and nearly 
everything it comes in contact with. 

There are other “compounds” falling 
under this classification, of known chemi- 
cal composition, which are more satisfac- 
tory than those named above, such as bi- 
sodium phosphate and tri-sodium phos- 
phate, the latter being obtainable in both 
a hydrous and anhydrous state. The lat- 
ter is less bulky and its reaction with the 
sulphate of lime is shown by the following 
formula: 

2 Parts 
Tri-Sodium 
Phosphate 
2Na,PO, + 


form 


3 Parts 
Sulphate 


of Lime 
3CaSO,= 


and 


3 Parts 
Sulphate of Soda. 
3Na,SO, 


Phosphate 
of Lime 


Ca,(PO,), + 


and 
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The phosphate of lime, after this reac- 
tion, falls, forming a slushy mud, making 
at the most a very weak crust, while the 
sulphate of soda remains in solution, as 
previously described. 

The fluoride of sodium is another ‘‘com- 
pound” of known composition, which has 
also proved satisfactory, especially when 
much sulphate of magnesia is present; its 
reaction with the sulphate of lime being as 
follows: 

Sulphate 
of Lime 
CaSO,= 


2 Parts of 
Fluoride of Sodium 


2( NaF ) + 
form 


and 


Sulphate 
of Soda 
Na,SO, 


Fluoride 
of Lime 


CaF, a 
The fluoride of lime precipitated in the 
boiler behaves much like the phosphate of 
lime just described, while the remaining 
sulphate of soda is found in solution, as 
stated above. 

Our second division of compounds in- 
cludes a class of materials which are grad- 
ually falling into disuse, due to their 
proved undesirability. They thicken and 
foul the water in the boiler and coat its 
non-conducting material, 
the precipitated scale 


and 


surfaces with 
and occasionally 


making matter, along with this class of 


compound, will obstruct the passage of 
heat through the boiler plates, so as to 
cause bagging and burning. 

In this class we find slippery 
ground bones, horns and animals’ hoofs, 
potatoes, dextrine, and starch, animal fats 
and animal or vegetable oils. 

As rapidly as the scale-forming crystals 
are precipitated from the feed water, they 
fall into this sticky cooking fluid and be- 
come coated with its filth, and they finally 
fall to the place of deposit, where they re 
main in a mushy, separated state until the 
organic matter chances to be burned out, 
when they will form into a loose, friable 
scale. 

A surface blow-off or skimming device 
is most essential to reduce the evil, when 
this class of compound is used, and the 
bottom blow-off cock should also be 
opened very frequently. 

We now come to our last division of 
this subject, to which Mr. Wakeman ap- 
plied for relief in his boiler after the 
trouble experienced from the use of a 
soda compound. 

The principal substances used for this 
third class of compounds are petroleum 
and kerosene. 

Petroleum oil has much more of the en- 
veloping quality described under the last 
(or third) classification than the kerosene. 
Besides producing this effect on the scale 
matter, both have an active rotting effect 
on the scale already formed, the kerosene 
in this case being superior to the petrol- 
eum. 

Crude oil should never be used, but a 
carefully refined oil, which has been de- 
prived of its tar or wax, should be se- 


elm, 
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lected for this purpose, as these cause the 
formation of a tough, impervious scale 
productive of bagged sheets and collapsed 
flues. Petroleum or kerosene should be 
fed to the boiler with the feed water, drop 
by drop, through a sight-feed apparatus 
similar to those used to feed oil to the 
cylinders of engines. There are several 
forms of this apparatus on the market. 
Under no consideration should large 
amounts of these oils be fed to a boiler at 
one time, as it must be remembered that 
the more volatile portion of the petroleum 
will be quickly distilled off in the hot 
boiler, leaving the least efficient portion 
behind. while the more volatile kerosene 
will be vaporized very quickly, before it 
has time to thoroughly mix with the 
water. 

Where hard scale has formed in a boiler, 
it is most effectually treated by giving it 
a coat of petroleum or kerosene, to par- 
tially dissolve or rot it. These may be ap- 
plied with a brush or squirted on, but an 
easier method of application is to first fill 
the boiler with water above the line of 
scale deposit and then pour the oil on the 
surface of this water and let the water 
gradually run out of the bottom of the 
boiler, thus leaving the oil behind clinging 
to the whole interior surface. 

As stated above, kerosene is the most 
effective in destroying the tenacity or co- 
herence of this deposited scale, but this 
method of using either oil is not without 
attending danger, on account of the ex- 
plosiveness of the vapor given off; so 
great care must be taken to have no lights 
in the vicinity of the boiler under such 
treatment, as men have been seriously in- 
jured by this lack of prudence. 

The treatment of feed waters inside of 
the boiler has been a practice of many 
years’ standing, but in the light of recent 
progress is not to be commended. A boiler 
certainly has all that it can reasonably be 
expected to do when it is generating steam 
without being called upon to perform the 
functions of a chemical laboratory. 

Everyone knows that when a new boiler 
is started it “steams lightly’’ and is most 
economical in its use of fuel, but generally 
after it has been in service for some time 
harder firing is necessary and larger fuel 
bills appear. Following this reasoning, I 
would ask if it is not far more sensible to 
keep the boiler constantly up to its orig- 
inal state of efficiency by preventing the 
scaling and corrosive agents from enter- 
ing it, rather than accepting such evils and 
trying to correct them after they have oc- 
curred ? 

The external method of treating feed 
water, chemically or mechanically, is being 
adopted by many progressive plants in 
this country; and in this, I am sorry to 
say, Americans are far behind the Eng- 
lish, French, Germans, Belgians and Aus- 
trians, in whose countries the external 
treatment has been largely and most suc- 
cessfully practised for many years. 

There are, of course, plants where the 
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internal treatment of feed water is an 
enforced necessity, owing to surrounding 
conditions or lack of funds necessary to 
install apparatus for external treatment, 
but as such apparatus has invariably 
proved to be an excellent investment, it 
should receive careful consideration from 
all steam users. 

Before closing I feel that I must add 
something in the way of warning to the 
users of boiler compounds. Owing to the 
unfortunate fact that boiler users have, as 
a general thing, been too busy to give this 
important matter of scale and corrosion a 
proper amount of study, they have become 
the victims of_more impostors than exist 
in almost any other branch of trade. The 
boiler quack comes along with his remark- 
able boiler compound, fluid or special ap- 
paratus, and without the slightest knowl- 
edge of the character of the impurities 
held in your boiler feed water, he offers 
his panacea with a long list of letters of 
recommendation, written often by the 
heads of concerns who are far better ac- 
quainted with the financial end of their 
business than with the steam plant equip- 
ment. These gentlemen generally depend 
upon what their engineer or other em- 
ployees tell them. The writer knows of 
not a few cases where the unscrupulous 
venders of certain compounds share their 
profits with these engineers, firemen or 
other influential employees, which they 
can well afford to do, as the stuff they 
sell seldom costs a fifth of what they get 
for it. 

These unscrupulous people, their meth 
ods and their wares have been “shown up” 
from time to time in the technical and 
trade papers, and they have not escaped 
the well-directed fire of the Hartford 
Steam Boiler Inspection and Insurance 
Company.* 

They are often very tricky manipulators, 
able to give an apparent exhibition of the 
wonderful disincrusting power of their 
purges. I caught one at one time crack- 
ing the scale out of a boiler by blowing it 
empty of its water, under steam pressure. 
and then flooding it suddenly with cold 
water. Of course, this sudden contrac- 
tion caused the scale to crack and fall off, 
but a boiler maker had a nice little job 
afterwards in making the boiler tight. 

In another case I found that one of 
these manipulators had about ruined a 
boiler by first giving it a dose of muriatic 
acid before introducing his “compound.” 
These are but two examples of the many 
tricks resorted to. 

The best advice I can offer on this sub- 
ject is: Never use any boiler compound, 
fluid, powder or whatever else it may be 
called, unless you know positively just 
what it is composed of and how it will 
affect the impurities in your boiler water 
and the boiler itself. 

Many of these quacks pretend to have 
made a chemical analysis of the water to 


*See ‘‘ The Locomotive,’ Vol. V, page 59, and Vol. 
XV, page go. 
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be treated. This is frequently a mere 
farce, as the same old compound is trotted 
out on all occasions. Some submit to 
their proposed victim what purports to be 
an analysis of their feed water. Many a 
time a subsequent bona-fide analysis, made 
by competent chemists, has proved to me 
the absolute worthlessness of these first 
supposed analyses. 

In the treatment of boiler waters al 
ways start with a careful analysis of the 
water, made by a competent chemist ex 
perienced in this line of work. Next, let 
an expert in this line, of known reputa 
tion, and one who is not in any way in 
terested in any method of treatment, sug 
gest the best method of treatment; or 
should you think of using any ‘“com- 
pound,” fluid or powder that has been 
offered for treatment of your boiler water, 
let this chemist analyze it. If you are 
dealing with straightforward people, they 
will tell you the exact composition of their 
material, which the chemist can verify 
easily, after which the chemist or expert is 


prepared to advise you properly 





The Expansion of Thick Cylinders 
Under Bursting Pressure— 
Pressing on Thick and 

Thin Disks. 


BY J. H, DUNBAR 

The object of these experiments was to 
note the change in shape that would be 
likely to take place in the hubs of cast-iron 
wheels when pressed on by hydraulic 
presses. To cover the ground different 
grades of iron, and radial thicknesses of 
the hub, and a wide range of pressures, 
varying in intensity by 1,000 pounds per 
square inch, were employed. The rig used 
in the experiments is shown in _ the 
sketches, and the results in the diagrams. 

Fig. I is a vertical section of the rig, 
which, as will be seen, consists of a hollow 
closed-end cylinder, with a hole from in- 
side to outside (shown by the arrow), a 
leather-packed plunger, a collar on the 
outside of the cylinder about its mid- 
length and a nut on the bottom end. The 
nut and collar are made to receive the U- 
shaped leather packing which makes a 
joint between the outside of the cylinder 
and the inside of the disk. Fig. 2 is a 
plan section of the same on the line d d 
of Fig. 1. and shows the instruments in 
position for taking measurements. It 
should be stated here that small lugs or 
projections a a were left on the top of and 
opposite sides of the disks to take meas- 
urements from, and that their outside 
measurement is considered to show the 
inside expansion of the disk. These pro- 
jections are shown enlarged in Fig. 3. 
The outside micrometer needs no explana- 
tion, as these instruments are often used 
as shown in the sketch for various pur- 
poses. The barrel of the inside microm- 
eter was clamped in the frame as shown, 
the rod being loose in it and bottoming in 
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the thimble. In taking measurements with 
either instrument the thimble was screwed 
up till both points were in contact with the 
disk, then slacked off and 
again till a touch could be felt. 
In the first experiment water was used 
for a pressure producing medium, but the 
packing leaked too much to maintain the 
pressure while measurements were taken, 
so in subsequent experiments tallow was 
used. As the weather was very warm, it 
only required ten pounds on the plunger 
to force the tallow out from under it, espe- 


screwed up 


cially after having been used once. A 
greater source of error was due to the fric- 
tion of the plunger, but judging from the 
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andths. The nearest quarter was read, 
which does not admit of an error larger 
than one-twentieth of the thickness of the 
paper on which the “American Machinist” 
is printed. The diagrams Fig. 4 have been 
plotted for the several disks to correspond 
with the quarter-thousandth readings. 

The 81-inch disk was taken out at 14,- 
000 pounds to test the accuracy of the in- 
side set measurement, and was found to 
indicate more, rather than less, than the 
actual measurement. 

In making the tests the poise on the 
beam of the testing machine was set at 
1,000 pounds, and when that load had been 
applied to the plunger the expansion meas- 
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action of the beam this could not in any 
case exceed 2 or 3 per cent., and so it has 
been neglected. It was also found in the 
first experiment that air under the plunge1 
was not desirable, and every precaution 
The 


expansion of the disk and the compression 


was taken afterwards to eliminate it. 


and expansion of other parts of the rig re- 
quired the plunger to travel 34 inch to get 
up a pressure of 15,000 pounds from zero. 
The force was sufficient in all but one in- 
stance to burst the disk and to lay the 
halves on the floor about 15 feet apart 
feet. The mi- 
crometers had several close calls, but es- 


I 


from an elevation of 3% 


caped without injury. 

The instruments were not moved from 
start to finish except to turn the thimbles 
to make adjustments for expansion and 
set. They read to thousandths directly, 
but the divisions on the thimbles were sub- 
into 


divided by the eye quarter-thous- 
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Bottom of Top 
Table of 
Testing Machine 





December 7, 1899. 


that the depth of the hub is not important 
in this respect. This 34-inch disk, after 
being pressed off, was cut in two and two 
disks made 1 inch thick each, and one of 
these was pressed on to the same locality 
on mandrel with a force of 12,300 pounds. 
The second disk was pressed on with the 
same pressure against the first, and double 
the force was required to move them both 
together, proving that the force varies di- 
rectly as the depths of the hub. 

In making these experiments I had no- 
ticed that the speed at which the machine 
was run caused a marked difference in the 
resistance that the disk offered to motion. 
For instance, when the machine was run 




















CC Care Legs 
to support Micrometer 









Wrought [ron 






@\c 


American Machinist 


Fig, 2 


NG THE EXPANSION OF THICK CYLINDERS SUBJECT TO BURSTING PRESSURE. 


urements were made, then the load was 
relieved and the set measurement was 
made. Then the poise was set at 2,000 
pounds, and so on till the disk was broken. 
If the disk broke before the beam came 
up it was supposed to have broken or 
bursted at about that pressure, and is so 
written on the diagrams. All the disks 
were 4 internal diameter and 2 
inches thick. 

To prove or disprove a popular supposi- 
tion that the depth of a hub does not in- 
fluence the pressure required to force it on 
a shaft, I had an 8-inch disk made, 3% 
inches thick, bored .004 inch smaller than 
the arbor, and pressed on, making a record 


I 


inches 


of the force at each 14 inch, all as shown 
in the diagram Fig. 5. It will be seen that 
the pressure rises rapidly at the start, and 
slowly at the finish. 
draulic press shows the same way, and 


such observations may lead to the belief 


The gage on a hy- 








at a speed of 4 inch per minute it required 
about 5 per cent. more force than at 2 
inches per minute. At 1% inches per min 
ute the resistance was maximum; 1. é., 
about the same force as was required to 
start movement of the disk on the arbor 
The slight vibration of the beam at this 
speed indicated that the disk made a suc 
cession of starts and stops. 

To see what would happen at a very 
high speed, I put a car spring on top of th« 
guide sleeve and disk, as will be seen in 
Fig. 6. When a pressure of 11,000 pounds 
was reached the machine was stopped, and 
then run slowly by hand, so as to be 
stopped the instant the disk started, till a 
pressure of 12,400 was had, when the disk 


let go and came down 1% inches on th 


arbor, and stopped with a _ well-defined 
thud. When the poise was run back or! 
the beam it balanced at 2,450 pounds. This 
experiment was 


repeated a number ot 
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times with about the same results, ¢. @., 
a slip of 1% 
10,000 pounds between the start and stop. 


plant of the Republic Iron and Steel Com 
inches and a difference of pany for the use of tools, instruments, etc., 


in making these experiments. 


disk of half the 
disk of given thickness is not the equiva 
disks of half the thickness. It 

with a disk 


thickness all on, or that a 


lent of two 


is clear that half on the 
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No pains were taken to make smooth so far as we know, has not before been tion not on is under stress and adds its 
holes in the disks, but just such as are made, namely, that the force required to quota to the force required produce 
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and hence the pressure does not rise as 
fast as the length forced on, while with 
disks of different thickness the pressure is 
strictly proportioned to their thicknesses. 
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Fig. 5 

AT DIFFERENT POINTS OF A 
FORCE FIT. 


PRESSURES 


The impression that the contrary is true 
comes from reading the pressure of a 
given disk when half on and assuming the 
pressure to be that required for a disk of 
half the thickness.—Ed. ] 





A Letter from Mudville. 
Mr. Editor: 


Can any generally 
recognized authority on cupola construc- 
tion whose decision would settle a dispute 
as to the proper hight for tuyeres; that is, 
the proper distance from the iron bottom 
to tuyere holes in the caisson? 

I am foreman of a foundry here, and 
my employers know but little about the 
practical part of founding, and, for this 
reason, when, about two years ago, they 
decided to put up a new cupola, they sent 
me over to the boilermaker’s to tell them 
where to locate the tuyere holes. 

The shell was to be 60 inches diameter, 
and I told them to locate the tuyere holes 
so that the bottom would be just 14 inches 
from the bottom edge of the caisson. This 
was done, and after the cupola had been 
set up in the foundry, and we were pre- 
paring to line it, one of the bosses came in 
and looked it over for a few minutes and 
then gave a kind of a start, and ex- 
claimed, “Great Scott, man, are these 


you refer me to 
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your tuyeres?” thrusting his hand into one 
of them. I said, “Yes, sir; ain’t they all 
right ?” 

“Why, no—how high are they—here, let 
me have your rule—14 inches; 6 inches 
too low! What are you thinking about?” 

“By what rule,” said I, “do you make 
out that they are too low?” 

“Rule! Don’t you read ‘The 
dry?” 

“Yes,” I said, “I read it through every 
month.” 

“Well,” says he, “I’ve just been reading 
an article in it, bearing internal evidence 
of erudition in the writer, who states, 
with a confidence born, no doubt, of fa- 
miliarity with his subject, that the tuyeres 
should be, in a cupola of this size, at least 
20 inches above the iron bottom of the 
cupola.”” And he looked at me as if he 
would like to say: ““What a blasted fool 
we've got for a foreman,” and went out. 
Well, of course, I knew that modern foun- 
dry practice was not what it used to be, 
and, since I had never seen a cupola with 
tuyeres so high, I knew that I should not 


Foun- 
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Fig. 6 


PRESSING ON WITH A SPRING. 


be able to convince my learned employer 
that his erudite writer was in error. There 
was nothing but,general practice and com- 
mon sense on my side, and neither of 
these would “go,” at least with the senior 
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partner; but the junior partner hadn't 
passed on the question yet, and I allowed 
I'd be able to convince him that the old 
man was “off.” About half an hour later 
I was out in the chipping room when “the 
boy” came in and said Mr. Smith wanted 
to see me in the foundry. Smith was the 
junior partner, and I calculated that if I 
got at him before the old man did, I’d be 
able to fix him up. Mr. Smith is a young 
man, very careful of his clothes, and care- 
less of his grammar. As I walked up to 
him he said, “Say, Bucks, who ordered 
them tuyeres put ’way up there?” It 
flashed into my mind at once that he 
thought them too low, and this was a 
chance for me to play him against the old 
man; so I says, “Well, I didn’t think 14 
inches would be too high.” 

He looked at me kind of scornfully for 
a few seconds, and then he says, “Say, 
Bucks, I thought you read ‘The Foun- 
dry.’” 

I said, “I do read it, Mr. Smith, but 
there are a good many different opinions 
expressed in ‘The Foundry,’ and it’s hard 
to tell which is exactly the right one some- 
times, especially if”’ 

I came mighty near getting my foot in 
it; I was going to say, “especially if you 
don’t know much about the business your- 
self,” but fortunately I had to sneeze just 
then, and before I was fixed to finish that 
sentence diplomatically, ‘he chipped in: 

“Must be you read it upside down; the 
bottom of them tuyers ought to be just 
8 inches high; that’ll give an average 
depth of 5 inches above the sand bottom. 
The way you've got them it'll take a car 
load of coke for yer bed! You'd better 
git the boilermaker over here and have 
him fix it right before you start lining up.” 

Well, I began to feel better; the old man 
despised me because I didn’t know enough 
to locate the tuyeres higher up, and the 
young man despised me because I didn’t 
know enough to put them lower down! 
As good luck would have it, the old man 
came sailing in just here, and I calculated 
that if I could get them both to stick to 
their texts it would let me out all right. 

“Say. Smith,” says the old man, as he 
came up, “What do you think of those 
tuyeres ?”’ 

“Too blame high; it’ll take’’ 

“What, too high ?” 

Smith started, and looked dazed for a 
second, but he came to all right. 

“Too low, I mean; the iron’ll be run- 
ning into the tuyeres and’”—— 

“Of course,” says the old man, “get the 
boiler maker up here, Bucks, and let’s 
have those tuyeres right before we line 
up.”’ And they both went out together and 
I put on my coat and went home. Next 
morning about nine o’clock Smith drove 
up to the house to see if I was sick. I told 
him I was, but he seemed to understand 
the situation, for he says, “Jump in and 
go down to the shop with me; the old man 
was ‘off’ about them tuyeres, and you 
and I was right; we'll just leave ’em 














hie eet 


ese a 





PP ee eee 


ae 


< Srpchuahapabln sc. 


Sl 


Fe en 


Si 


1 arts 


cays 


December 7, 1890. 


where they are. The old man’s gone away 
and won’t be home for a week, and if he 
kicks when he comes back I'll stand be- 
tween ye.” 

About six weeks later the old man came 
in for the first time, and we were right in 
the midst of a heat, and the good hot iron 
was pouring out so fast that we had to 
hustle to take care of it. He watched it 
for a few minutes, and then coming up to 
where I stood, he folded his arms across 
his breast and said: ““Mr. Bucks, our new 
cupola is working most admirably, I per- 
ce ive.” 

That “Mr.” jarred me a little, but I 
didn’t let on. 

“Yes,” I said, “I never saw one work 
better.” 

“Some time ago,” said the old man, “I 
read an article advocating the location of 
the tuyeres 20 inches above the iron bot- 
tom. It was evidently written by an edu- 
cated gentleman, for in a portion of his 
article he employed chemical terms with 
great precision and aptitude, and alto- 
gether he impressed me very favorably. 
But in the next issue of ‘The Foundry’ 
appeared an article by a practical foundry 
foreman. While this article was couched 
in terms less precise, still the writer’s 
meaning was invariably plain. He severely 
criticised the former article, averring that 
the coke bed would necessarily be so deep 
in a cupola whose tuyeres were 20 inches 
high as to cause a great waste of fuel. 
You see, Mr. Bucks,” he continued, “when 
the tuyeres are high enough to enable the 
cupola to hold as much melted iron as 
will be required at a single tap, the bed of 
fuel will be amply sufficient to melt the 
iron and to heat it to the required temper- 
ature. Now, Mr. Bucks, if the tuyeres 
were higher the bed of coke would, of 
course, have to be deeper, and it requires 
no extraordinary intelligence to perceive 
that this excess (as it may be termed) 
would be entirely wasted, and that the 
waste would continue throughout the 
heat.” 

Here the old man threw his head back, 
straightened up and looked at me through 
his spectacles, as if to see if I compre- 
hended him. 

I said, ‘That sounds very reasonable, 
and I wouldn’t be surprised if that was the 
reason that most foundrymen kept their 
tuyeres low down.” 

“Exactly !” exclaimed the old man, bow- 
ing toward me with a look of pleased 
recognition of my intelligence. 

“Exactly so, Mr. Bucks; you see the 
force of my argument. I had some diffi- 
culty in making it clear to Smith. Smith,” 
said the old man, tapping lightly with the 
index finger of his right hand upon the 
palm of the left, “Smith has never made 
the close study of foundry practice that I 
have, and, as a consequence, he does not 
follow a discussion of a question of this 
character with that comprehensive grasp 
of the inter-relations of the emphasized 
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points, so essential in order to the final so- 
lution of the problem.” 

I leaned on the other leg and opened my 
mouth, preparatory to saying something 
if I should be so lucky as to think of some- 
thing to say, when the old man leaned to- 
wards me, placed his finger against the 
buckle of my suspender, and, canting his 
head, looked at me sharp, over the corner 
of his spectacles, and said: 

“You need not change the location of 
those tuyeres until further notice, from 
me, Mr. Bucks—from me.” Whereupon 
he pushed a little harder against my sus- 
pender buckle, threw his head back, and 
looked at me from under his spectacles. 

I had the presence of mind to say: “Oh, 
no, sir; I assure you I'll never change 
them without express orders from you.” 
And then he left me. 

After he had gotten out of the shop, so 
that he could not see me, I began to smile, 
and I said to myself: “Bucks, old boy, 
never argue the point with your employer; 
but just publish your argument under the 
nom de plume of ‘Practical Foundry Fore- 
man’ in his favorite trade journal.” For 
that is exactly what I had done. I was the 
author of the article that the old man had 
been explaining to me.—“Mr.” Bucks in 
“The Foundry.” 





Foreign Market for Machinery and 
Tools. 


The demand for machinery and tools is 
increasing constantly all over the world. 
The works of Great Britain, as well as 
those of the great manufacturing coun- 
tries of the European Continent, are 
crowded with home and foreign orders, a 
state of affairs necessitating increasing 
purchases of machine tools. On the other 
hand, however, British and Continental 
manufacturers are unable to meet the de- 
mands from abroad as they used to do, 
and many foreign markets are now turn- 
ing their attention more closely to the 
United States. 

Thus, for instance, quite a lively de- 
mand for machine tools now exists in 
Greece, and especially at the Pirzus, the 
port of Athens, where engineering is mak- 
ing steady progress. Locomotives and 
steamers are now being built there. Min- 
ing is also well under way in this classical 
land; many new concessions have been 
granted during the last year, and Ameri- 
can manufacturers of mining machinery 
would do well to study the requirements of 
that country. There are now fourteen 
steam flour mills at the Pirzus, which are 
able to meet almost entirely the require- 
ments of the whole kingdom; it is -re- 
ported that new mills will soon be erected, 
thus creating an opportunity for the sale 
of flour mill machinery, grain cleaners, etc. 

In Denmark, too, industries are making 
great strides ahead. Here it is especially 
the shipyards which are increasing their 
capacity, and it is said that many of them 
will soon be in the market for machine 
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tools. <A lively demand exists, also, in 
Denmark for shoemaking machinery and 
all kinds of agricultural machines and im- 
plements. American files, rasps, saws and 
other tools are also imported in ever in 
creasing quantities. Our means of com 
munication with Denmark leave nothing 
to be desired; there are regular lines be 
tween New York and Copenhagen; freight 
rates are low, and by proper and more 
systematic efforts a far larger trade could 
be done in that country in all kinds of 
American machinery and tools 

From British India comes the news that 
the establishment of iron and steel works 
for the purpose of supplying that country 
with its railway requirements and other 
supplies, in direct competition with Great 
Britain, has been decided upon. So far as 
the details are concerned, Major Mahon, 
of the India Office, proposes that works 
shall be built on a scale which would be 
equal to a production of between 300,000 
and 400,000 tons annually. He thinks that 
the best site would be one near Calcutta, 
where such a plant would be dependent 
for its ore supplies chiefly on the Madras 
deposits, but partly also on those of Ben- 
gal, while its fuel supplies would be ob 
tained from Bengal, and limestone would 
have to be brought from the coast of Bur 
mah. He estimates the cost of producing 
pig iron under these conditions at 36 ru 
pees ($17.28), Bessemer steel rails at 71 
rupees ($34.08), and girders, etc., at 7 
rupees ($36). The construction of these 
works will doubtless result in a large de 
mand for machinery and tools 

The Minister of Public Works at Bu 
charest has just approved plans for three 
new lines of railway for Roumania, which 
it is proposed to construct shortly. The 
combined cost of the three lines is esti 
mated at about $17,500,000. The question 
ot rolling stock has not yet been consid 
ered, but, no doubt, will be shortly. It is 
a well-known fact, however, that neither 
locomotives nor passenger or freight cars 
are made in Roumania, and all the orders 
have to be placed abroad. American loco 
motives are now running on the railways 
of England and France, these two highly 
developed industrial countries; and _ it 
should be easy to secure a share of the 
Roumanian orders. G. 





It sometimes happens that the oil in the 
pockets of planer beds, in which pockets 
the lubricating disks are placed, has a 
tendency to collect in one or two of the 
pockets and drain the others. When this 
happens, the device of a Cincinnati manu 
facturer overcomes the difficulty. He 
drilled into each pocket from the inside of 
the bed and near the bottom of the pocket, 
tapped for and inserted a %-inch nipple 
These nipples were then connected to a 
line of %4-inch pipe running from one end 
of the planer to the other. Thus con 
nected, the oil must stand at the same level 
in all the pockets. 
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Letters from Practical Men 


A Tool Maker that was Wanted. 
Editor American Machinist: 
The letter from friend 
Swift on “‘The Salary Expected” in your 
November 16, I will venture to 


our Tecumseh 
issue of 
say was interesting to many of us, as his 
suggests to the 
years ago, a 


articles always are. It 
writer an incident of 
successful case of ““man wanted” answered 
to the mutual satisfaction of both parties 
which, I think, 
entertaining, and possibly instructive, to 
with 


some 


concerned, and may be 


anyone who has waited strained 
nerves for the letter that never came. 
John Jessop” maker, 


had, after ten or twelve years as a 


who 
jour- 


was a tool 
neyman and one or two attempts as fore- 
man of small jobs, taken a position as 
draftsman, designing tools for a young 
bicycle concern, with a promise of rapid 
advancement as the firm spread out, which, 
of course, it would do (?). A year slipped 
past with no spread in sight, and conse- 
quent discontent on John’s part, with a 
longing for a superintendent’s job to come 
along to tempt him away from people who 
were treating him in a kind and cordial 
manner to inake up for the deficiency in 
salary. 

One Friday morning found John push- 
ing his “H H H H H H” over the paper 
and completing the design of a new tool 
that manufacture 
into boy’s play, when he was suddenly in- 
the office boy, who thrust his 


would change bicycle 
terrupted by 
arm through the half open door, tossing 
the latest issue of the “American Machin- 
over the table. 
look over the paper, and, after noting that 
his article sent in to the editor seven weeks 


ist” John pre ceeded to 


before had not made its appearance as yet, 
turned to the “Help Wanted” column, 
where he lined in with his pencil an ad. 
worded about as follows: 

**Wanted—Head tool maker for a large 
brass-working 
petent to design tools and manage men. 
Right pay for the right man. Box 148, 
Am. Mach.” 

Aiter finishing out the 
thoughts of “the job that would fit him all 


establishment, man com- 


day with 
over’ constantly in mind, he proceeded 
early in the evening to draft a suitable re- 
ply to the ad. with a brief and concise de- 
scription of his present duties, cause for 
desiring a change, names of one or two 
machine men whom he-knew, an offer to 
work on trial for thirty or sixty days to 
prove his efficiency, ending with a request 
for an interview. 

After a week had passed, John’s nervous 
strain relaxed on the receipt of a letter 
from “Box 148.” something like this: 
“Mr. JoHN JESSOP, 

“Stulville, N. Y.: 

“Dear Sir—Replying to yours of the 
19th, in answer to our adv. in the ‘Ameri- 
can Machinist,’ we would ask you to come 
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to W at once for an interview. We 
would suggest that you bring such draw- 
ings and data as you may have at hand, to 
facilitate matters and assist us in coming 
to a decision as to your ability to fill the 
pesition we have in view for you. 

“Yours very truly, 

"hs tse 

John Jessop lost no time in making the 
trip, and the connection was made to the 
satisfaction of all parties concerned. 

It will be noted that from the tone of 
the advertisement, the company referred 
to knew just what they wanted and in- 
tended to pay for it, but did not refer to 
salary until an interview with the “man 
wanted” proved him to be what was re- 
quired. 

The genuineness of the case cited above 
can be vouched for by the editor, I think, 
if he would care to investigate, and, with 
the light brought to bear by Mr. Swift, 
should have its effect on advertisers who 
may chance to read. 

D. E. MacCarruy. 





A Cheap Job of Reboring. 


Editor American Machinist: 

I read with interest in your issue of Oc- 
tober 26 Mr. Brown’s description of bor- 
ing a flywheel hub larger, without tools 
with which to perform the job. This re- 
calls a similar job that I was called upon 
to do while serving the last year of a four- 
years’ The 
large pulley that had to be bored 1-16 inch 
larger, if | remember rightly, making the 
hole 5 inches in diameter. I laid the pulley 
then 


apprenticeship. job was a 


flat on tressels, bracing it well. I 
went to the pattern shop and got a piece 
of maple about three times the length of 
the hub to be bored. I put it in the wood 
lathe and turned the length of the hub so 
that it would just shove in and turn with- 
out any shake. I then turned up another 
length equal to the length of the hub and 
to the size that the pulley was required fo 
be bored. At the juncture of the two sizes 
I inserted a cutter; I also cut a large 
groove from the cutter to the lower end to 
allow the chips to drop out. I inserted the 
bar into the pulley, the top end being left 
square. It was easy to attach a lever, and 
with the help of another apprentice, after 
the bar was well oiled, we started the bor- 
ing mill. We fortunate as 
Mr. Brown in having a horse to walk 
around the pulley and do the pulling. Con- 
sequently we took turns, one running the 
boring mill, while the other ran the engine. 

After starting, we found that our feed 
To remedy this we nailed 


were not as 


was too slow. 
a piece of board on the top of the bar and 
piled scrap on top until we got the re- 
quired feed. The job was done in six 
heurs. In Mr. the 
hole was so large, it would probably have 
been advisable to have gone out and gotten 
a section of a tree for a boring bar. I 
might state that while getting ready my 
hopes were not very high as to the out- 


Brown’s case, when 
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come of the job when finished, but, to my 
surprise, when the bar was through and 
removed, I found a nice smooth hole; the 
cutter being of a scraping nature and well 
saturated with oil made the hole look as if 
I also remember that 
Of course, 


it had been reamed. 
the size of the hole was good. 
no one will dispute the fact that the boring 
mill was one man-power, or equivalent to 
about, say, one-sixth of a horse-power. 


G. W. 5. 





Turned or Planed Forming Tools. 
Editor American Machinist: 

Under the heading “Turning Tools for 
Automatic Screw Machines,’ I notice 
some statements with which I do not alto- 
gether agree. Mr. Wagner says he had to 
sharpen the circular forming tools every 
“two or three hours.” If he had them 
ground and set as the photograph shows, 
I do not much wonder, 

The not 
“high” or above the center, which would 


make a variation in the size of the product, 


tool is less than an eighth 


but it is also “cut under,” or has too much 
rake, which makes the cutting edge too 
delicate, and consequently it will dull 
quickly. 

The planed formers are used in this 
country to some extent, more especially 
for brass and other soft metals, but are 
not as popular as the circular tools. 

The photograph No. 2 shows the planed 
tool, with much more angle than is usually 
given here. 

Many circular tools are made too large 
in diameter, and, of course, the larger the 
diameter the less of clearance. 

I find for a general rule that the tool 
should be % inch larger than the stock to 


be turned. 
lowed, however. 


This cannot always be fol- 
With tools of this pro 
portion we frequently turn 1,000 pieces of 
steel without grinding, and our limit of 
variation is .001 H, ¥. D. 
[The photograph may be a little deceiv- 
ing as to the hight of the cutting edge. 
We do not think it is really set above the 
The angle of the planed tool ob- 
its cutting, but 


inch. 


center. 
viously does not affect 
only changes the point at which it will be 
applied to the work with a given clear 


ance.—Ed. | 





American and British Workmen and 
Machinery. 


Editor American Machinist: 
Seven years ago (November 24, 1892) 


you favored me by publishing a letter on 
“American and British Workmen and Ma- 
chinery.” A few weeks afterwards | 
found I had made a serious mistake by 


As the 


facts were principally my own actual ex- 


publishing it seven years too soon. 


perience and observation, I made no reply 
to the rumpus raised. In spite of his imi- 
tation of American methods in milling, 
gear cutting, etc., the Briton is, relatively, 
farther behind than he was then, and the 
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letter is just as sound as the day it was 
written. As the same question is now be- 
ing discussed in your columns, I respect- 
fully call attention to it in the full light of 
present facts. JAMES ARTHUR. 

| Mr Arthur is himself a Briton by birth, 








| | American Machinist 
] 


but has been in business for himself here 





for many years past, and has occasionally 
visited his old home and observed things. 


—Ed.]} 





An Improved System of Hydraulic 
Piping. 
Editor American Machinist : 

The improvement in hydraulic piping 
proposed by Mr. Ferris in your issue of 
November 9, and which consists of intro- 
ducing air chambers at intervals along the 
line, is a good one if well carried out, but 
some of the details suggested by his illus- 
tration should not be allowed to pass by 
without a protest. 

The great objection to the air chamber 
as proposed is that it is too weak to stand 
a working pressure of 500 pounds. Some- 
thing might be learned on this point from 
the front page of your issue of December 
16, 1897, and from page 30, issue of Janu- 
ary 20, 1898. However, the question of 
strength of the air chamber is one which 
Mr. Ferris is well qualified to handle, but 
such illustrations are liable to lead others 
into a dangerous practice. 

The manner of connecting the water 
pipes to and from the air chamber is objec- 
tionable, although in common practice for 
connecting accumulators. The water, on 
entering a chamber 4 feet across, will lose 
most of its momentum, and in passing out 
will require to be set in motion again, 
while in the accumulator 1 foot across this 
loss is much less. 

Another objection is that in long lines 
of piping there is very often an endwise 
pull or push, and it is not desirable to add 
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this strain to the already overloaded air 
chamber shell. 

These objectionable features might be 
remedied by putting in a heavy T with a 
large branch pointing up, and attaching a 
half length of 24-inch wrought-iron pipe 
to this flange. While this would not give 
so great a volume of air, it would be 
cheaper, and more of them might be used 

Air chambers similar to these have been 
used on hydraulic elevators, but I am not 
aware of their use in rolling-mill hydraulic 
plants. I have often looked at stand pipes 
for city waterworks 125 or 150 feet high, 
and wondered why some one in this whole 
country did not have nerve enough to stop 
off a stand pipe about 25 feet high, rivet a 
head over the top and use it as Mr. Ferris 
has proposed for hydraulic plants. 


RIGGS 





A Broken Thrust Shaft Repaired 
at Sea. 


Editor American Machinist: 

I enclose a sketch, Fig. 1, of a thrust 
shaft from a steamship, which was re 
paired as shown, with the ship at sea 
The shaft was broken near the after col 
lar, the break being indicated by the 
dotted line. The repairs were made at 
sea, as shown in Fig. 2, by three men in 


six days. The engine was of 1,100 horse 


nw 
* 

t 
-. 
@ 

; 


( 
Ti 
11x 











39-1101 


power Capacity 


the boat made a speed of six knots an 
hour, and ran 600 miles before reaching a 
harbor. When the shaft was taken from 


the ship is seemed to be perfectly solid 


and there was no perceptible sag at the 
broken place \. H. Nourse. 





Boiler Compounds. 


Editor American Machinist: 


The article in your issue of October 26, 


under the title ““The Use of Boiler Com 


pounds,” contains an interesting point 


confirmed | 


which I have nevet considered as being 


very unusual or particularly worthy of re 


mark 


That the compound pumped into a boilet 


does not all remain there cannot be de 


nied, although it would seem réasonable 


to expect it to do so. I have seen com 


pounds used that could be readily de 


tected in pipes in which the steam had 


traveled at least 1,000 feet from the boil 


ers, and this, too, where the amount of 


entrained water was very small. The 


presence of the compound was easily de 


tected by the odor 


The cause of safety-valve leaks and 


also those of other valves immediately 


connected with the boilers, may arise 


more from corrosive or electrolitic action 
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The Broken Shaft 
Fig. 3 
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of the strong alkaline solution which the 
boiler contains when soda compounds are 
used, than from the actual deposit of 
sediment on the seats which would pre- 
vent them from closing properly. An in- 
stance in point is one in which a brass 
safety valve had required regrinding two 
or three times; and upon a further repeti- 
tion of the trouble, a personal inspection 
showed the valve seats to be badly cor- 
roded. This effect was easily traceable to 
the compound, the use of which was im- 
mediately discontinued and the valve re- 
mained tight. 

The question of what compound is best 
adapted to the local conditions existing. 
is worthy of much study and close obser- 
vation of results, not only with a view to 
reducing its cost to the lowest figure, but 
also the cost of repairs which may result 
from its use, but so often are credited to 
other causes. It would seem, from a 
study of the chemical reactions effected 
in the boiler by means of the various pre- 
pared compounds, that those of the vege- 
table variety are best adapted to give the 
desired results. They probably do not 
give such marked action in removing old 
scale from boilers, but my experience in- 
dicates their superiority over any of the 
other kinds. R. S. WALLACE. 
Pontiac, III. 





Chemical Analyses of Cast Iron. 


Editor American Machinist: 

The article on “Pig Iron Fractures,” by 
Mr. J. W. Miller, in your issue of Novem- 
ber 2, and your editorial notice of the 
same, calls to mind an experience had with 
a case of chemical analysis. While I do 
not wish to be be understood as upholding 
the fracture test, which I believe at the 
present time is not relied on entirely, the 
results in’the case referred to were not 
wholly satisfactory, and emphasize Mr. 
Miller’s assertion that ““Much is yet to be 
learned” on the subject. 

It was not so long ago that a furnace 
representative claimed that by the analysis 
test he was able to duplicate an iron that 
had been found satisfactory by us. As his 
offer was attractive, he was given some 
borings of the iron, together with an order 
for a trial lot, which he seemed to prefer 
sending, making it appear that he had not 
the utmost confidence in his ability to 
carry out his representations. Suffice it to 
say that the trial lot came in due time; but 
when tried did not prove to be equal to the 
iron he attempted to duplicate. The first 
trial was sufficient, for he “threw up his 
hands,” and the conditional order for a 
large block was canceled, and another or- 
der was placed with the old furnace, 
which was not so enthusiastic on the sub- 
ject of chemical analysis, but which could 
make iron that suited. 

At the time of taking the borings re- 
ferred to, in response to an offer to an- 
alyze another iron, borings of this also 
were furnished. I was afterwards given 
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the analyses of both irons, which I will 
designate as A and B, and the following 
figures were those submitted: 


A. B. 
Graph. Carbon 3.04 * 3.26 
eS a S| .29 
ME orci cite Gl vse ad ao Oe 3.10 
gn) a ES, .22 
a pl id aaa ear rae O19 .032 
Manganese ....... 84 .66 


As the irons were used for making the 
very lightest of castings, you can imagine 
the trouble that would have resulted had 
the A iron been true to the analysis, with 
its .54 of combined carbon. It would have 
been so hard that it could not have been 
used, while in reality it is one of the soft- 
est and most expensive irons on the mar- 
ket to-day. 

About the same time another furnace 
analyzed the same irons with results be- 
low stated: 


A. B. 
Graph. Carbon 3.74 3.80 
COMD. CATION’ ....-ccccee .24 
SE SS leins + Sacescyo os Se 3.20 
ID a. os'gtanin sage 556 76 
NE as conc ioeas sen eae 042 
emenmese ......-...55... § .60 
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required to be very soft. If metal molds 
were used I should expect the iron to be 
chilled, and the foundryman getting such 
iron to have a similar experience to that 
which he would obtain from a lot of 
chilled plow castings, the use of which is 
invariably avoided where soft castings are 
sought for. 

The analysis test and sandless pig iron 
may come into use some day and be a 
benefit; and I will be as thankful as any- 
one to have that time come, for I have 
had practical experiences with the present 
methods, some of which have not been the 


C. S. F. 


most satisfactory. 





An Adjustable Boring Tool. 


Editor American Machinist: 

I send you a sketch, Fig. 1, of a boring 
head that I have just completed for my 
own work. The body D of the tool is of 
cast iron, and a taper shank, not shown, 
of machinery steel is screwed into the 
back, and enables it to be used on any bor- 
ing mill or large drill as required. The 
cutters are of 14-inch square self-harden- 
ing steel, and the grooves in the face of 
the stock D should be milled only 15-32 
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ADJUSTABLE BORING TOOL. 


You will note the difference between the 
two records, which tends to show that 
even the analysis test is at times unreli- 
able. Mr. Miller admits that there is often 
a difference of 1% per cent. of silicon in 
the same cast and grade of iron. If this is 
a fact, what would an analysis, as con- 
ducted at present, show but an average of 
the entire cast? Unless different portions 
of the cast are separated and distinct an- 
alyses of each are taken I do not see that 
one test is much more accurate than the 
other. 

I have heard of some manufacturers lo- 
cated in the iron making region taking 
iron from the furnace and working it up 
before it had a chance to cool; but I think 
this practice would be impracticable for a 
manufacturer doing business in New Eng- 
land, It appears as if the furnaces had a 
difficult job on hand to undertake furnish- 
ing sandless pig iron, especially where it is 





inch deep, so that the steel plate B, which 
is held by four countersunk head screws, 
will properly bind them. The central 
screw with the conical bearing against the 
inner ends of the cutters gives nearly %- 
inch adjustment, either for wear or for 
different diameters of hole, the size of 
tool here shown being 7% inches. It mav 
of course be made with two, four or six 
cutters, and the adjustable feature of it, 
and the ability to change the cutters for 
other bores, make it a handy and valuable 
tool. J. F. Morcvut. 

Highlandtown, Md. 

[The tool shown by the sketch of our 
correspondent is interesting, although the 
principle of it is not new, because it rep- 
resents a tool of simple construction actu- 
ally made and in use. We would have 
preferred to have placed the cutters with 
their cutting faces radial. In that case 
only the front corners of the inner ends 
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of the cutters would have borne against 
the central adjusting cone, but by beveling 
them a little sufficient bearing would be 
obtained, as there is no strain, especially 
after the screws which hold the clamping 
plate are properly tightened. By using 
cutters of triangular section, and so placed 
as to give the proper cutting action, a bet- 
ter result would, we think, be obtained 
and such cutters would be firmly clamped 
in all directions by tightening the clamp- 
ing screws.—Ed. ] 





Parallel Motion Straight-Edges for 
Drawing Boards. 


Editor American Machinist : 

The descriptions and commendations of 
this sort of drawing board that have ap- 
peared recently in your columns might 
lead some to think that it is an entirely 
superior and faultless thing. So far as 
the mechanical operation is concerned, al- 
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Fig. } 
FRICTION GUIDE FOR TEE SQUARE. 


most any of them will give a satisfactory 
parallel motion, and they are easily kept 
in good working order, but after over a 
year of experience with one I abandoned 
it, because I found that its faults exceeded 
the one particular virtue which it had. 

The chief objection to it is that the rule 
cannot be lifted off the board and out of 
the way at will. When making a full-size 
drawing on a large board it is very con- 
venient to keep the drawing tools which 


=r? C = 
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Fig. 2 
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V GUIDE FOR TEE SQUARE. 


are in immediate use on the board, but the 
rule sweeps everything before it in the di- 
rection in which it is moved, hence one 
must always keep the deck clear, or refer- 
ence drawings, papers, books or tools may 
be swiped off the board in a moment of 
forgetfulness. When making original 
drawings or designs on paper, the drawing 
is sometimes on the board many days. or 
perhaps weeks, and subject to much rub- 
bing out of marks, which, together with 
the dust that may settle on the drawing, 
is thoroughly rubbed into the paper by the 
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constant sliding of the rule over the board 
to get it out of the way, the result being 
a very dirty drawing. I finally got used to 
the swiping propensity of the rule, so 
that it did not annoy me, but I could not 
reconcile myself to having all the fine dust 
ground into the paper, so I gave up the 
parallel rule with regret, and with a prom- 
ise to myself to get up one without such 
faults some day when I had nothing else 
to do. 

The best substitute for it that I have 
seen since is an arrangement which was 
sold by Sawyer, of Athol, the scheme of 
which is shown roughly in Fig. 1. An 
ordinary tee square is used, and is guided 
by the face of a planed and polished T 
bar, which is fastened at the end of the 
drawing board as shown. To keep the 
head of the tee square against the straight 
bar, a small wheel runs along the inside 
of the bar flange, the wheel turning on a 
stud that passes free through a hole in 
the blade of the square and is fast to bar 
B, which slides in a head screwed fast on 
top of the square. The bar B is sur- 
rounded by a helical spring, the tension of 
which is adjusted by a milled nut on the 
end of the bar. The tee square can easily 
be lifted free of the guide bar, and when 
replacing it the bar B is pushed in end- 
ways by pressing the thumb against the 
outside of the tension nut enough to ad- 
mit the edge of the guide bar between the 
wheel and the head. This does away with 
the faults of the parallel motion board, but 
it does not work as freely and cannot be 
adjusted by pushing the blade at any point 
more than about 18 inches from the head. 

I think that perhaps a better plan would 
be to guide the tee square by a V slide, as 
shown in Fig. 2, depending on having 
enough weight attached to the tee square 
head to keep the V slide in contact with 
the guide bar while being used. One great 
advantage of the plans of either Figs. 1 or 
2 is that they will stay straight longer 
than is possible for the edge of a wood 
board to keep true. 

Whatever may be used in the future, I 
think there is room for improvement over 
the string parallel rule board. 

BELL CRANK 





Lettering Drawings. 
Editor American Machinist: 

Having failed to find any better way to 
letter drawings than the way we have been 
doing this work for over ten years, it 
might be of benefit to some to show how 
we do this work. 

For $1.75 we buy four sets of rubber- 
stamp figures and one set of fractions, 
1-64 inch to 7% inch, and these figures and 
fractions last about four years. We ink 
the rubber stamp on the common pad, and 
immediately after it is placed on the pa- 
per we touch the letter or figure with the 
point of a pen on which is the common In- 
dia ink, such as the drawing is made with, 
and the ink spreads while the letter or fig- 
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ure is wet and makes a very neat figure 
or letter that will print exactly like the 
drawings. The trick about the business 
is to ink the letters while wet, and not try 
to ink too large a space or it may become 
dry before the end is reached. 

We make any combination desired by 
the use of the little holder shown by sam 
ple sent herewith, in which holder we have 
placed a castaway figure and fraction that 
had been in use over four years. 

This process to some may seem slow, 
but with a little practice we find it very 





rapid, neat and accurate. We inclose 
samples of our work, showing how the 
prints look, and one original drawing. 

A single trial will convince anyone how 
easy it is to ink the drawing if done while 
wet. J. H. Snow & Co 

Indianapolis, Ind. 

[The drawing and tracings referred to 
show that the method gives thoroughly 
black letters and figures that print exactly 
the same as the rest of drawing.—Ed.] 





Questions and Answers. 


Name and address of writer must accom- 
pany every question. Questions must pertain 
to our specialties and be of general interest. 
We cannot undertake to answer by mail. 

(102) E. D. J., Brooklyn, N. Y., asks 
how to compute the pressure exerted by 
a toggle joint, as in presses for working 
sheet metal. A.—You will find this sub- 
ject fully treated and an actual design 
worked out in our issues for February 20 
and March 27, 1890. 

(103) G. B., Chicago, writes: Two cor 
respondents would like an answer to the 
following question: If two foot pumps 
with a piston area of I square inch each 
were placed in an upright position with a 
16-pound weight resting upon each one, 
what would be the pressure per square inch 
in the pipe to which both are connected? 
We have seen the question in dis- 
pute a great many times, and would be 
grateful to you for an answer. A.—The 
pressure in the pipe will be 10 pounds, and 


it would be the same irrespective of the 
number of pumps similarly attached and 
weighted, each additional pump simply 
sustaining the pressure that would other- 
wise be exerted upon 1 square inch of pipe 
surface 

(104) F. E. H., Keighley, England, asks 
for information and formulas for the effi 
ciency of spiral and worm gearing. A.— 
The most complete experiments ever made 
on the efficiency of gearing of this class 
were by Wilfred Lewis for William Sel- 
lers & Co. They. were reported in full in 
a paper read by Mr. Lewis before the 
American Society of Mechanical Engi 
neers, which can be found in volume VII 
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of the Transactions of that society. A 
comparison of these experiments with 
theory and with the results of everyday 
practice will be found in an article en- 
titled ““Modern Practice with Worm Gear- 
ing,” published in our issues for January 
13 and 20, 1898. The efficiency of spiral 
and worm gearing of the same pitch-angle 
of thread is not theoretically the same, 
though the difference is small. A for- 
mula connecting the efficiencies of the two 
classes of gearing will be found in Mr. 
Lewis’s paper. The above references will, 
we believe, answer all your inquiries and 
many more. The subject is too large for 
adequate discussion here. 

(105) T. C. E., Huntington, Ind., asks: 
If air at 80 pounds pressure is admitted to 
cylinder C, what will be the force at B? 
I claim it will be 15 tons. Is this correct? 
A.—The relation between the pressure 
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per square inch in the 2-inch pipe and the 
air pressure will be inverselyas the squares 
of the 12-inch and the 2-inch pistons. The 
square of 2 inches is 4 inches; the square 
of 12 inches is 144 inches, and the propor- 
tion will therefore stand: 4 :80::144: 
2,880, the last figure being the pressure 
per square inch in the vertical pipe and 
consequently upon the upper plunger pis- 
ton as well. As this upper plunger has an 
area of 9.62 inches, the total pressure upon 
it is 2,880 X 9.62 = 27,705, which divided 
by 2,000 gives the resulting pressure of 
13.8 tons. Not quite that pressure will be 
realized, however, because something will 
be lost in friction. In order to get 15 
tons, neglecting friction, the upper piston 
should have an area of 30,000 — 2,880 = 
10.4 square inches, which would be about 
3 21-32 inches diameter. 
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American Bicycles in England. 


The following facts regarding the pros- 
pects for the increased sale of American 
wheels in England, which facts have been 
taken from a recent consular report, may 
be of interest to some of our readers: 

“The present absence of a good, yet 
cheap, English machine makes any com- 
parison with American machines of that 
class rather doubtful. The American 
youth buys a wheel for from $35 to $50, 
uses it one or two seasons, and then buys 
a better one, with intervening improve- 
ments, for about the same price. The 
English lad pays from $80 to $100 for 
substantially the same machine, but he ex- 
pects—and his family expects—it to last 
a lifetime. The first-class American wheel 
of $100 grade would be worth here about 
$120. The highest grade English wheel 
can now be bought for £18 ($90) ; the free 
wheel and powerful Bowden rear-rim 
brake attachment, £20 ($100). Next sea- 
son, however, the English market will be 
flooded with a cheap-grade machine cost- 
ing £10 ($50). This will be really the 
first English experiment at making a sub- 
stantial machine for a popular selling 
price. The Coventry and Raleigh and 
Humber samples stand inspection very 
well, and would grade from $35 to $50 on 
the American market. They are lighter 
than the usual style English machine, and 
are not so carefully finished, and the ma- 
terial is not first-class; but they sell well. 
They are practically an imitation of the 
American wheel designed for quick mar- 
ket purposes. 

“In true adjustment of parts and careful 
finish, English high-grade wheels are said 
to excel the American. Each machine is 
a special product, turned out with infinite 
care. No work is rushed wholesale 
through the shop. To build an ordinary 
machine to order requires, at the least, ten 
days, while a really fine machine will not 
be built for delivery short of three weeks. 
In each case, the bearings are tested and 
such careful attention given to details of 
finish as only a British or German work- 
man can afford to give, for his time does 
not count for much; yet any American 
machine, even if it be superior in style, to 
compete successfully with his product, 
must approach that perfection of finish. 
The Raleigh and Humber certainly lead 
the market here, while they failed to secure 
a substantial foothold in America; and the 
makers claim they cannot make a machine 
to sell at American prices. The obvious 
deduction is that American makers should 
be able to sell successfully here. The Eng- 
lish machine weighs 27 to 30 pounds, 
stripped, and runs up from 29 to 35 pounds 
with mud guards, brake, lamp, etc. The 
frame is of solid material, and the parts 
are cast heavier all over, particularly the 
hub and fork crown. Durability is thought 
to be secured, but the result admits of dis- 
pute and is at the expense of lightness and 
style. At the same time, those manufac- 
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turers who are figuring upon the English 
market should consider that the public 
here has been educated to a heavy wheel 
and views with suspicion the light ma- 
chine—and British stubbornness, in this 
connection, is a very stubborn thing. 

“That there is an enormous market in 
provincial England for a substantial-look- 
ing and worthy machine of good finish 
that can be retailed from $45 to $55 goes 
without saying; but the campaign for its 
successful introduction and sale must be 
carefully engineered and advertising made 
judicious and constant, while the peculiar 
prejudices of the people and English busi- 
ness methods must be consulted at every 
turn. A competent management in every 
Iccal field is essential.” 





American University Educational 
Methods in England. 


In furtherance of the Birmingham Uni- 
versity scheme, Mr. Carnegie has given 
the sum of fifty thousand pounds sterling 
and has suggested that a deputation 
should visit this country and investigate 
the organization and methods of Ameri- 
can universities, Mr. Carnegie’s idea being 
that the university at Birmingham should 
be somewhat on the lines of Cornell Uni- 
versity. The idea was adopted, and it is 
understood that the deputation is already 
in this country, the intention being for 
them to return by the end of the year. 
Their programme includes visits to Cor- 
nell, Ann Arbor and Yale Universities, as 
well as the Stevens Institute of this coun- 
try, and McGill and Toronto Universities 
of Canada. 





Technical Publications. 


We are in receipt of the initial number 
of the “Official Messenger,” issued by the 
International Correspondence Schools, 
Scranton, Pa., and which is intended for 
free distribution among their employees. 
The journal is to serve as a connecting 
link between the head office and the men 
scattered throughout the country at var- 
ious centers, engaged in the canvassing 
for and enrolment of new students, etc. 
The number before us contains an inter- 
esting account of the origin and growth, 
method of instruction, etc., of the schools, 
and subsequent numbers as issued will 
contain helpful suggestions gained from 
the experience of the most successful 
workers, talks on special lines of work, 
and in fact any matter which is at all 
likely to interest employees of the insti- 
tution and which will assist in extending 
its influence. 


“The Standardization of Electric Gener- 
ators, Motors and Transformers.” Re- 
port of the special committee of the 
American Institute of Electrical Engi- 
neers. 14 6xQ-inch pages. 

This report has no relation to the move- 
ment inaugurated by the American So- 
ciety of Mechanical Engineers at its last 
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meeting, looking toward the standardiza- 
tion of the leading dimensions and speeds 
of dynamos in order to facilitate the build- 
ing of engines to drive them by avoiding 
special sub-bases. The purpose of this report 
is to standardize the names of the various 
classes of electrical machinery, the meth- 
ods of testing, the meaning of numerous 
electrical terms and the notation of elec- 
trical formulas. The report has occupied 
the attention of the committee for the past 
two years, and has been drawn up after 
consultation with and criticism by the 
leading electrical manufacturing com- 
panies. It has been formally adopted by 
the institute, and several of the leading 
manufacturing companies have signified 
their intention of adopting it officially. It 
will, no doubt, by avoiding misunderstand- 
ings, advance the interests of all con- 
cerned. 


“Building and Ornamental Stones of 
Wisconsin.” By Ernest Bobertson 
Buckly, Ph.D., assistant geologist, Wis- 
consin Geological and Natural History 
Survey. 544 6xg-inch pages. Cloth. 
Many illustrations. 


This is a book of the character which 
only States or departments of State gov- 
ernments can publish. It gives a very 
thorough account of the building stones 
of Wisconsin and of the quarries from 
which they are taken, and there are many 
beautiful colored plates that very accur- 
ately represent the different varieties. It 
is a book which will prove useful to archi- 
tects particularly, but evidently its most 
tangible result will be to increase the value 
of the Wisconsin quarries at the expense 
of citizens of the State generally, who, 
when they build and use these stones, will 
pay the second time. Machinists must 
pay for their own advertising and for 
their share of such as this as well, which 
seems hardly fair, but does not alter the 
fact that the book is an admirable and use- 
ful one. It is published by the State of 
Wisconsin, and can be had of the Wis- 
consin Geological and Natural History 
Survey, Madison, Wis. 


“Fowler’s Mechanical Engineer’s Pocket 
Book for 1900.” 499 334x6-inch pages, 
with numerous illustrations and tables. 
The Scientific Publishing Company. 
Price 1s. 6d. 


We published a notice of the first edi- 
tion of this pocket book on the occasion 
of its appearance a year ago. The second 
edition is materially improved and en- 
larged, comprising as it does about 159 
additional pages. About eighty of the ad- 
ditional pages are devoted to electrical 
notes and data. A new section has also 
been added on the construction and 
strength of steamships. Textile machinery 
is also included in the new matter, and in- 
creased attention is given to machine tools, 
screw cutting, etc. The steam tables have 
been recalculated on the basis of 778 as 
the value of Jule’s equivalent, and have 


AMERICAN MACHINIST 
been extended to 300 pounds pressure, 
with intervals of 1 pound. Most of the 
added sections have been prepared by spe- 
cialists in their lines. The book is well 
printed and well bound, and is sold at an 
astonishingly low price, which price is 
made possible by the inclusion of a large 
number of advertisements. Price consid- 
ered, we have nothing in this country to 
compare with it. 





An Alleged Improvement of the 
Steam Engine. 


The iollowing from the daily press it 
niay be well to note for whatever it may 
be worth. Steam engineering has been so 
many times “revolutionized” that we are 
not in these days much astonished by such 
announcements. We will be glad to note 
later developments or a clearer description 
when attainable: 

“Professor Josse, of Berlin University, 
has invented a method of increasing the 
power of steam engines, which promises 
to revolutionize steam engineering. He 
conducts steam generated in an ordinary 
boiler into a cooling tank, and then treats 
it with sulphuric acid, increasing its power 
from one-third to one-half. A factory at 
Charlottenburg has been using the inven- 
tion for three months, and has obtained 56 
per cent, above the indicated horse-power 
oi its engines.” 





A Report on Voting-Machines. 


The Finance Committee of the Com- 
mon Council of the city of Ithaca, N. Y., 
has spent some time since the recent elec- 
tion in investigating the merits of voting 
machines. The conclusions reported are: 

(1) The voting machine is a simple, re- 
liable, durable and convenient apparatus 
for its purpose. 

(2) The machine compels the deposit of 
a perfect and accurate ballot, of the form 
chosen by the voter. 

(3) It restricts the voter absolutely to 
the limits of the law and permits him free- 
dom as absolute in voting within that 
limit. 

(4) Blank and defective ballots, the 
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Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 





Gear Wheels, gear cutting. Grant; see p. 16. 

Caliper cat. free. E. G. Smith, Columbia, Pa. 

Forming lathes. Mer.Mach.T.Co.,Meriden,Ct. 

Punches &dies. Wal.M.Wks.,Waltham, Mass. 

Rawhide, fibre and hard rubber gears. The 
Arthur Co. (See page 8.) 

Construction and repair of Commutators, 
50c. L. C. Sharp, Omaha, Neb. 


Light and fine mach’y to order; models and 
elec. work specialty. E. O. Chase, Newark, N. J. 
Book “Dies and Diemaking,” $1, post paid. 
J.L.Lucas,Bridgeport,Ct. Send for index sheet. 
Parallel attachments for drawing board or 
table, $1.50. F. G. Hobart, Beloit, Wis. ; cir'Irs. 


43-1165 


“Brandt's Triple Expansion Gaskets” are 
the best for boilers. Randolph Brandt, 38 
Cortlandt st., New York. 

For Sale—Two geared Ferracute presses, 
62 in. between uprights; little used, and in 
good condition. Address W. H. Mullins, 
Salem, Ohio. 

A good mechanic, now superintendent of 
large machine shop, owns equipment for small 
shop, and sees opportunity to make money ; 
some capital needed. Box 40, AMER. MACH. 

Wanted to Rent—A machine shop with 
good tools, that will work 40 men, or join 
someone having such; I have good line, and 
trade established. Box 41, AMER. MACHINIST. 

Would be pleased to correspond with par- 
ties having some specialty in the line of ma- 
chinery to build, by one of the best equipped 
machine shops in the State. Address Box 
475, Hornellisville, N. Y 

Wanted—A second-hand steam or air ham- 
mer that will handle about 4 in. shafting; 
suitable for mine repair shop; give full in- 
formation, with illustration and price. Ad- 
dress “Mining,”” AMERICAN MACHINIST. 

Catalogs Wanted—Manufacturers’ and sup- 
ply companies’ catalogs of machine tools, 
railroad equipment, miscellaneous machinery, 
electrical apparatus, supplies, ete., for our 
file and reference. Richmond Locomotive & 
Machine Works, Richmond, Va. 

Institutions retiring from business having 
machine tools, brass and wood working ma- 
chinery will find it to their interest to corres- 
pond with us. We purchase complete plants 
or handle them on com. C. C. Wormer Mach. 
Co., 55-59 Woodbridge st., W., Detroit, Mich. 

Manufacturers intending to introduce prac- 
tical patented novelties of every description 
on the European market are requested to com- 
municate with Adolf Heerdt, 15 Schiller- 
strasse, Frankfort-on-Maine, Germany, impor- 
ter and general merchant. Al references 
given and wanted. 

A well-equipped machine shop and foundry, 
with ample water power, capacity 50 me- 
chanics, tools suitable for engine building up 
to 24x 24-inch or similar work, invites pro- 
posals in their line, or will consider manu- 
facturing new specialties. Address P. O. 
Drawer 414, Lockport, N. Y. 

Experienced engineer, well connected 
throughout Great Britain and the continent, 
desires agencies for good American machinery 
of all kinds; has exceptional facilities for 
selling patents or arranging for manufacture 
under royalties; British and American refer- 
ences. Address Brown & Co., 49 Deansgate, 
Manchester, England. 

An excellent chance for someone with a 
few thousand dollars to step into a modern 
machinery manufacturing plant, about one 
hour from New York city, that is makin 
money ; employing about 50 men; will be sol 
free of incumbrances and on easy terms; the 
owner wishing to retire on account of Hill 
health. Address Box 420, Amer. MACHINIST. 


Wants. 


Situation and Help Advertisements only in- 
serted under this head. Rate 25 cents a line 
for each insertion. About sir words make a 
line. No advertisements under two lines ac- 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to owr care will be forwarded. Applicants 
may specify names to which their replies are 
not to be forwarded; but replies will not be 
returned. If not forwarded they will be de- 
stroyed without notice. Original letters of 
recommendation or other papers of value 
should not be inclosed to unknown corres- 
pondents. 


Situations Wanted. 


Expert draftsman and bookkeeper wants 
position, downtown New York. Box 47, 
AMERICAN MACHINIST. 

First-class man on vise and floor work: ac- 
customed to marine and Corliss engines. Box 
44, AMERICAN MACHINIST. 

General foreman or superintendent of ma- 
chine shop, age 39; first-class references; ac- 
curate, heavy work. Box 27, Amer. Macu 

Position traveling mechanical engineer; 15 
years in shop, office and field; steam, electric 
and hydraulic power machinery. Address 
Box 43, AMERICAN MACHINIST. 

Mechanical draftsman, experienced in de- 
signing steam pumps, engines, ice machines, 
printing presses, automatic screw machines, 
etc., wishes engagement. Box 46, AM. MACH. 

A thoroughly reliable machinist at present 
rs engineer, desires position as fore- 
man, superintendent or any responsible posi- 


(Continued on page 44.) 
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(Continued from page 43.) 
usual fault of ordinary methods of voting, 
are entirely done away with, and no man 
loses his vote through defect of the sys- 
tem or fault of his own, if he votes at all. 
The disfranchised voter becomes unknown. 

(5) Fraudulent voting is impossible, as 
well as errors in voting. 

(6) The vote cast is registered, vote by 
vote, with absolute accuracy and certainty. 

(7) The result can be declared imme- 
diately upon the close of the polls, having 
been already completely counted. 

(8) The cost of the system is so much 
less than that of the old method that the 
machines usually pay for themselves in 
from three to seven years. 

The whole case may be summarized in 
a sentence: “The machines retain all the 
virtues and exclude all the vices of the old 
methods of balloting.” Their use would 
be entirely justified, even though they in- 
volved a more costly rather than a much 
less expensive system. Their adoption is 
looked upon by your committee as pro- 
moting good politics, good morals and 
good finance. 





Machinery may yet become as important 
in the army as in the navy. We now have 
a steam entrencher which will throw up a 
4-foot entrenchment at the rate of 3 miles 
an hour. It is the invention of Colonel 
Temper, director of military ballooning 
and steam transport, and one of the ma- 
chines is on its way to South Africa. 





Personal. 


John F. Davitt, formerly with the W. 
Dewees Wood Company, of McKeesport, 
has recently become secretary and treas- 
urer of the Potomac Iron Works, at Cum- 
berland, Md. 


Alfred Moxham, of the Lorain Steel 
Works, Lorain, Ohio, has been appointed 
general manager of the Dominion Iron and 
Steel Company, a new corporation which 
is constructing a plant at Cape Breton, 


N. S. 


John Kyle Holloway, of the Fosdick & 
Holloway Machine Tool Company, Cin- 
cinnati, Ohio, returned a few days ago 
from an extended business trip in Europe, 
and reports a successful and very pleasant 
experience. 





Obituary. 

Edwin M. Barton, president of the 
Emerson Manufacturing Company, Law- 
rence, Mass., builders of paper-mill ma- 
chinery, died in that city November 25. 

John Kennedy, a veteran iron molder, 
died in Philadelphia November 26, eighty- 
two years old. He was born in Scotland, 
and claimed to be a near relative of John 
Paul Jones, the first American admiral. 
He came to this country fifty years ago 
and worked at his trade. He served as a 
gunner’s mate on various ships during the 
civil war, and went back again to his 
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Situations Wanted—Cont’d. 


tion ; 21 years’ experience ; will go anywhere ; 
Box 39, AMERICAN MACHINIST. 

As superintendent or chief draftsman ; com- 
petent man with wide experience on gas en- 
gines, printing and miscellaneous machinery ; 
is thoroughly capable and practical. Address 
Box 33, AMERICAN MACHINIST. 

Superintendent, up to date on engines, 
pumps and general machinery, would like to 
meet parties requiring a man to take charge 
of a plant employing from 100 to 300 men. 
Address Box 42, AMBRICAN MACHINIST. 

Mechanical engineer, technical graduate 
and 18 years’ experience in hydraulic, steam 
and general machinery, wants position as as- 
sistant superintendent or chief draftsman ; 
first-class designer. Box 36, Ammpr. Macu. 

Mechanical. engineer, familiar with hy- 
draulic engineering, general machinery and 
water-wheel construction, is open for engage- 
ment January 1; invites correspondence from 
water-whee! builders wanting to improve upon 
the efficiency of their wheels. Box 35, AMbmR- 
ICAN MACHINIST. 

Practical mechanical engineer open for en- 
gagement January 1, as superintendent, as- 
sociate in engineering office or other engineer- 
ing work; wide experience in designing high- 
grade steam engines, boilers, etc., and super- 
intending manufacture of same; limited ex- 
perience designing electrical machinery; 10 
years in present position as superintendent 
of engine and boiler works; will consider 
openings at home or abroad. Box 45, Amomr- 
ICAN MACHINIST. 


Help Wanted. 


Wanted—First-class machinists, for vise 
and erecting floor. The Ball & Wood @Go., 
Elizabethport, N. J. 

Machinists wanted; regular work and good 
pay to competent men. Watertown Engine 
Co., Watertown, N. Y 

Draftsman wanted who can design hy 
draulic valves; state age, experience and 
salary expected. Brandywine Machine Works, 
Wilmington, Del. 

Wanted—A first-class foreman machine 
blacksmith, to take charge of forging depart- 
ment in large machine shop; state age, wages, 
nationality, experience and references. Box 
419, AMERICAN MACHINIST. 

Wanted—Foundry foreman of experience 
and ability, for shop making specialty of Cor- 
liss and slide-valve engines, air compressors, 
furnace work and heavy and light castings. 
Address Box 48, AMERICAN MACHINIST. 

We are enlarging our works, and will 
shortly require an increased number of skilled 
mechanics; we invite application from 
draftsmen, pattern makers, molders and ma- 
chinists. ddress the Westinghouse Ma- 
chine Company, East Pittsburgh, Pa. 

Working superintendent, to take charge of 








Takes Care Of Itself. 


The Cross Oil Filter requires 
practically no attention after being 
started, and the first cost is the 
only expense, except a few cents 
per year for waste. Want one 
on 30 days’ trial ? 


Ask for Catalog 16. 


The Burt [fg. Co. 


AKRON, OHIO, U.S.A. 











Largest Manufacturers of Oil Filters in the World. 





machine works, making small accurate work ; 
must be first-class, all-round man; no atten- 
tion will be paid to replies that do not give 
full particulars of past experience, age, pay 
expected and reference. Address ‘Working 
Superintendent,’ care AMERICAN MACHINIST. 


Wanted—Assistant business manager in 
factory (machine shop and foundry), employ- 
ing 1,000 men; to fill this place, must have 
had experience in similar work, be familiar 
with modern shop practice and best systems 
of reducing costs; in reply advise experience, 
give references and state salary desired. Box 
49, AMERICAN MACHINIST. 


Wanted—One or two bright young men, to 
buy established machine shop in New York, 
doing good business ; is fitted up with best of 
modern tools, and we will send to party buy- 
ing, all our trade in this line; an exceptional 
chance for the right party to start in busi- 
ness, and terms will be made satisfactory to 
purchaser ; price low. Address O. G. N., Box 
30, AMERICAN MACHINIST. 


Wanted—An all-round mechanic, tool and 
die maker, about 35 years old, for a small fac- 
tory, near New York, for large and small 
press tools, plaster cast molds, experimental 
work, etc.; must be energetic and capable of 
originating the best methods for manufac- 
turing sheet metal goods; wire bending ; some 
screw-machine work; married man preferred. 
Address, stating age, experience and wages 
expected, Box 50, AMERICAN MACHINIST. 


Positions Filled. 


First-class Mechanical Engineers and Draftsmen 
ARE ALWAYS IN DEMAND. 
We can place you to your advantage. 
Write us. 
THE ENGINEERING AGENCY, 
1604 Monadnock Block, Chicago, U.S. A. 


Our Business is to Know 

Whether a man is capable in his 

PARTICULAR LINE of Engineering work. 
We can refer reliable concerns to 

THE MEN THEY WANT. 
Write us. 
THE ENGINEERING AGENCY, 
1604 Monadnock Block, Chicago, U.S. A. 


T. B. WOOD'S SONS, Chambersburg, Pa., 


Manufacturers of Steel Shafting, Couplings, 
Pulleys, Ring Oiling Hangers and 
Pillow Blocks, Mule Pulley Stands, 
Friction Clutches and 
Rope Transmission Machinery. 


The Secor Oil Motor. 


THE GENERAL POWER CO. 


100 William St., 
NEW YORK. 


Bevel Gears #% 


Cut Theoretically Correct, 
Special facilities for cutting worm 
and spiral Wheels. 

Hugo Bilgram, 
Machinist, 
440 N. 12th St., Philadelphia, Pa. 





























their extreme 





NO GRINDING DELAYS. 


Your work is undoubtedly often delayed if you are using emery wheels for your 


wheels, when proaesy selected, never require dressing, because, on account of 
1 


ardness and brittleness, they wear away evenly, and at the same 
time keep the cutting surface fresh and sharp. , 

Carborundum is guaranteed to be superior to emery on all abrasive work, 
and to produce profitable results to the purchaser. 


THE CARBORUNDUM CO., NIAGARA FALLS, N.Y. 
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SCHOOL *" MECHANICS 


The Following Facts are Worth 
Remembering: 


1. Steel—Best Crucible File Steel and 
High Carbon. 


2. Temper—Very Hard and Very Thor- 
ough. 
3. Teeth—Sharp and Strong. 


4. Uniformity—Every file in the dozen 
and every dozen in the case perfect. 


5. We produce 70 per cent. of all the 
files made in the U. S. 


6. 85 per cent. of the R. R. contracts of 
the U. S. supplied with them. 


7. Almost 90 per cent. of the largest Man- 
ufactories likewise. 


8. 19 Foreign Governments use them. 
9. Leading Dealers in every important 
city in the world sell them. 


NICHOLSON 


5 
FACTORIES 





(Continued from page 44.) 
trade, which he followed until he was 
seventy-two. 


Mirela reys Mee. 


Charles Potter, inventor of the Potter 
printing press and president of the Potter 
Printing Press Manufacturing Company, 
of Plainfield, N. J., died in that city De- 
cember 2, seventy-five years old. Mr. Pot- 


ee 


ter was a native of Warren County, N. Y. 
After leaving school he was employed for 
some time as a teacher. He first engaged 
in the printing press business in 1854, with 
George H. Babcock, who had invented a 
press for small work. This venture was 
not a success, but led to further develop- 
ments, so that in 1856 Mr. Potter began 
building cylinder presses at Westerly, R. 
I. In 1865 the firm of C. Potter, Jr., & Co 
was established at Norwich, Conn., a new 
factory being built at Plainfield, N. J., in 
1879. Mr. Potter was a Seventh Day Bap 
tist, and his factory was never operated 
on Saturday. In 1863 Mr. Potter lost a leg 
as the result of a fall. 





A Ship Saved by Compressed Air. 


Our readers will remember an article 
entitled “Compressed Air to Save Ships,” 
by Frank Richards, which appeared in our 
issue of June 1, of this year. The London 
“Chronicle” gives the following account of 
the recent successful adoption of the writ- 
er’s suggestion for the saving of a valu 
able ship of the British navy: 

“Accounts of the accident to her Ma 
jesty’s steamer Bonaventure, which struck 
on two rocks on the China station, have 
already been published, but the interesting 
manner in which the water was expelled 
from the vessel has not been reported. 
After the ship was off the rocks the pumps 
could not make any impression on the 
water in the lower provision room. The 
captain therefore had a hole cut in the 
armored deck. From this a jet of water 
9 feet high came out. A screw nozzle was 
fitted to the hole, and an effort was made 
to force in air with the diving pump, 
which, theoretically, should have been able 
to do it, but it would not. , 

“The chief engineer then proposed put j 
ting in the torpedo air service, which was 
done. Of course, with it it would have 
been possible to blow the ship up, so a 
safety valve (a piece of india rubber tub- 
ing, which would burst if the pressure rose 
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We issue a 
“FILE FILOSOPHY,”’ 


telling All about Files and How to Use 
Them. Send for one 


FREE. 
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CATALOGUE, 


With 450 Illustrations, make a complete 
Study of Files and are Indispensable to 
All File-Users and Salesmen. 


BOTH FREE UPON APPLICATION. 


NICHOLSON FILE CO. 


SAMUEL M. NICHOLSON, Pres. and Gen. Mgr. 
PROVIDENCE, R. I., U. S. A. 


LARGEST MAKERS OF FILES IN THE WORLD 


out showed the divers where the holes 
were under the damaged sheathing. After 
the divers had finished work the pumps 
could hold the water in check to a certain 
extent, and the engineers were able to get 





at the damage from the inside.” 
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It is stated that at the forthcoming bi 
cycle show to be held in Madison Square 
Garden, this city, there will be one of the 
largest collections of automobiles ever ex 
hibited in the United States. 
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The following figures taken from the 
recent report of the Secretary of the Navy 
show naval construction going on abroad 
as compared with the United States. The 
total tonnage under construction is: Eng- 
land, 531,680; France, 255,533; Germany, 
148,235; Italy, 120,540; Japan, 130,000; 
Russia, 222,976; United States, 123,236. 





New Catalogs. 


The Evans Friction Cone Company, Boston, 
Mass., has issued catalog of friction cones and 
other frictional gearing. The catalog is 5x8 
inches. 

The Reeves Machine Company, Trenton, 
N. J., sends us catalog in which is described 
Harthan’s metallic rod packing. The catalog 
is 3442x6 inches. 

Northern Engineering Company, Detroit, 
Mich., sends us circular No. 80, which is de- 
voted to the illustration and description of 
tumblers driven by spur gear and also by 
friction pulleys. ‘The circular is 6x9 inches. 

We have received from the Haydenville 
Company, Haydenville, Mass., copy of new 
catalog of plumbing and steam, brass and iron 
goods, including cocks, valves, steam whistles, 
gages, etc. The catalog is fully illustrated 
and is 34%.x6\% inches. 

We have received catalog of compound en- 
gines from Chandler & Taylor Company, In- 
dianapolis, Ind., in which special attention 
is called to the new system of steam distri- 
bution as applied to these engines. The vari- 
ous features of these engines are given in de- 
tail, and those who have to do with the plac- 
ing and running of engines of this class will 
find a good deal in the catalog likely to in- 
terest them. ‘It is standard size, 6x9 inches. 


Hyatt Roller Bearing Company, of Harri- 
son, N. J., has issued a new catalog illustrat- 
ing and describing roller bearings as made by 
this company. The method of construction is 
gone into with some detail. Illustrations 
showing the manner of application of these 
bearings are included. A list of companies 
using these bearings is given, and to those 
engaged in the installation of power trans- 
mission machinery the catalog should prove 
of interest. It is standard size, 6x9 inches. 





Manufacturers. 


Fire recently destroyed the foundry of 
Schuh & Martin, at Covington, Ky. Loss, 
about $50,000. 

The extension of the furnace building for 
the Raritan Copper Company, of Perth Am- 
boy, N. J., will be furnished by the Berlin 
Iron Bridge Company, of East Berlin, Conn. 


Contractor John R. Wiggins, Heed Build- 
ing, Philadelphia, Pa., has a contract for con- 
structing a light manufacturing building at 
the rear of 216 North Third street, for Alfred 
Moore. 

The directors of the East Chester Electric 
Company, White Plains, N. Y., desiring to ex- 
tend its business and powers, recently filed in 
the Westchester County Clerk’s office a cer- 
tificate to that effect. 

The Logan Manufacturing Company, of 
Philadelphia, Pa., has purchased land at 
Phoenixville, Pa., for $80,000 and intends 
erecting thereon an addition of steel and 
brick to its present plant. 

The Hazleton (Pa.) Board of Trade has 
purchased 45,000 square feet of land on which 

(Continued on page 47.) 





FINE SPIRAL FLUTED TAPER 
REAMERS. 


Ground accurately to gauge. 
Send for Catalog. 


Wiley & Russell Mfg. Co., 


GREENFIELD, MASS. 
Agents in London—Selig, Sonnenthal & 
Co., 85 Queen Victoria Street. Taper % inch to foot. 


* ’ By DUGALD CLERK, 
e as all 1 fl ne Associate Member of the Institution of Civil Engineers, 
9 ee of the Chemical Society; Member of the Royal 


nstitution; Fellow of the Institute of Patent Agents. 





Eighth Edition, Revised. 588 pages. 228 figures. Crown 8vo., $4.00. 


JOHN WILEY & SONS, 53 East Tenth Street, New York City. 
Woodward & Powell Planer Co. 


WORCESTER, MASS. 


U. Baird Machinery Co., Pittsburgh, Pa. Parke & Lacy Co., San Francisco, Cal. 
Robinson & Cary Co., St. Paul, Minn. The Fairbanks Co., Philadelphia, Pa. 
W.R. Colcord Mchy. Co., St. Louis, Mo Pratt & Whitney Co., Chicago, Ill. 





De Fries & Co., Dusseldorf and Berlin, Germany. 
A. Janssens, Paris, France. 
A. Janssens, Bruxelles, Belgium. 
Burton, Griffiths & Co., London, Eng. 
Sonessons & Co., Malmo, Sweden. 


COMPARE WEIGHTS 


WHEN YOU ARE TOLD THAT JENKINS’ '96 IS MORE EXPENSIVE 
THAN OTHER PACKINGS. 


Average weight ¥% inch ‘‘ Jenkins '96,”’ Ii Ibs. to the square yard. 
‘e ‘ yy se Red Packing, 14 ‘ee ‘e “eé se 


At 50c. per pound ‘‘ JENKINS’ 96°’ is not one very much cheaper, 
but the best joint packing manufactured. 


JENKINS BROS." wicictiens” erica 
Adjustable 
Tap Wrench 


Will hold securely, taps up to 1-4 inch 
and drills up to 3-1€ inch. 
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Machinists will find this 
a most useful tool. .... 





Hammacher, Schlemmer & Co. 
TOOLS FOR ALL TRADES. 
209 Bowery, - - - - - ~- + NEW YORK. 





Tool Room and Shop 
Milling Machines 


Designed for both axial and ra- 
dial milling, and with special ref- 
erence to work production, sta- 
bility and wear. Many features in 
our construction, not ordinary, 
will be found valuable. 


Asmall line forimmediate delivery. 
Vanderbeek Tool Works 
Hartford, Conn. 


y 


aT Manning, Maxwell & Moore, New York. 
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WANTED, 


A manufacturer to furnish machine of guar- 
anteed efficiency for manufacturing Empty 


Gelatine Capsules. Send offer and 
sketch to 
I. C. 8622, 


care of Rudolf Mosse, 
BERLIN, S. W., GERMANY. 





PONS’ 32. at 


NEcsancs 
Own Book. 


FOR ALL [MECHANICS. 
ons 


SPECIAL EDITION 


—ji—— 


— HALF-LEATHER, 
CLOTH GILT, MARBLED EDGES. 
720 Pages, 9x6 in. 1420 Illustrations. 


Containing treatises on the following subjects :— 
Mechanical Drawing, Mechanical Movements, Casting 
and Founding, Forging and Finishing, Soldering, 
Sheet-Metal W orking, Lathes an Lathes and Turning, etc., etc. 


$2.50 


12 Cortlandt St., 
NEW YORK. 


An Encyclopedia of Practical Information - 
WORKWNEN. 
Copies Expressed Prepaid on Receipt ot 


SPON & CHAMBERLAIN, 

















Always Just Right. 





Lathe, Planer and Shaper 
Tools. 


Catalog Free. 


WESTERN MFG. CO., 
SPRINGFIELD, OHIO. 











Cleveland 
fiear 







Cleveland, 
Ohio 


GEARS 


of all 
descriptions. 


HOLIDAY GIFTS. | VALUABLE BOOKS. 


Mechanical Movements, 
Powers, Devices and Appliances. 
By Gardner D. Hiscox, M. EB. 


Over goo pages. Large Octavo. 1649 specially made illustra- 
tions, with full descriptive text, 


PRICE, $3.00. 

This book is practically a complete mechan- 
ical education, commencing, as it does, with 
a rudimentary description of the first known 
mechanical powers, and gradually tracing up 
the history of mechanics and appliances to 
the present day. 

It fully illustrates the leading devices for 
the-transmission of power and its measure- 
ment. It exhaustively describes every known 
motive power in the world, deals with the 
principles of construction in electrical ap- 
pliances, treats of the horseless carriage and 
bicycie movements, minutely describes every 
known kind of machine, both large and small, 
gives their various uses and method of con- 
struction, and, in short, presents a copious 








dissertation on mechanics, powers, devices 
and appliances. 
Every machinist, inventor, student, me- 


chanic, draftsman, engineer, electrician, and 
everybody interested in the devising and oper- 
ation of mechanical works, should have it in 
his possession. As a handy book of reference 
it R without a peer. 
LIQUID AIR and the Liquefaction of Gasses. 

By T. O’Conor SLOANE, A. M., E. M., Ph. D. 
Second edition. 365 pages, with many illus- 
trations. Price, $2.50. This book contains 
the full theory of the subject and the entire 
history of the liquefaction of gas, from the 
earliest times to the present. 

GAS, GASOLINE and OIL ENGINES. 
Third revised and enlarged edition. By Garp- 
NER D. Hiscox, M. E. The only American 
book on an interesting subject. 279 large 
pages, 8 vo, illustrated with 208 handsome 
engravings. $2.50. Full of general informa- 
tion about the new and popular motive power, 
its economy and ease of management; also 
chapters on Horseless Vehicles, Electric Light- 
ing, Marine Propulsion, etc. 

THE MODERN MACHINIST. 
By Joun T. Usuer, Machinist. Third edition, 
enlarged. 257 engravings, 322 pages. Price, 
$2.50. A new book from cover to cover. It 
contains everything that the up-to-date ma- 
chinist should know about his business. Prac- 
tical, instructive, exhaustive. A valuable ad- 
dition to the library and a reliable text-book 
for the machinist. 
** SHOP KINKS.”’ 
By Roprrr GrRimsHaw, M. E. Nearly 400 
pages, 222 engravings. Second edition. Price, 
$2.50. It shows special ways of doing work 
better, quicker and cheaper than usual. It is 
full of pointers as to how work is done in the 
best American and European shops. It bristles 
with valuable wrinkles and helpful sugges- 
tions. It will benefit all, from apprentice to 
proprietor. Every machinist, at any age, 
should study its pages. 
STANDARD ELECTRICAL DICTIONARY. 
By Pror. T. O’CONOR SLOANE. 8 vo. 682 
pages, 393 illustrations. Price, $3. A prac- 
tical handbook of reference, containing defini- 
tions of about 5,000 distinct words, terms and 
phrases. The work is absolutely indispens- 
able to all in any way interested in electrical 
science, from the higher electrical expert to 
the everyday electrical workman. In fact, it 
should be in the possession of all who desire 
to keep abreast with the progress of this 
branch of science. An entirely new edition, 
brought up to date and greatly enlarged. 
Complete, concise, convenient. 

A special circular of any of the above 
books mailed on application, or the books sent 
prepaid to any address in the world on receipt 
of price. 

Our 96-page catalog of practical books sent 
free to any address. 


Norman W. Henley & Co., Publishers 
15 Beekman Street, NEW YORK. 


(Continued from page 46.) 
the Hazleton Plush, Velvet & Silk Manufac- 
turing Company will erect a mill, giving em- 
ployment to nearly 1,000 hands. 


Charles Craig is to build the foundation 
for a foundry, which will be erected at the 
southeast corner of Thirtieth street and 
Gray’s Ferry avenue, Philadelphia, Pa., for 
the Schuylkill Iron & Steel Company. 


E. 8. Lea, of Elwood, Ind., has sold his in- 
terest in the Lea Manufacturing Company, 
and will erect a new shop in connection with 
A. G. Lea, of Pittsburgh, for the manufacture 
of their electrically driven universal grinding 
machines. 


Architects Stearns & Castor, Philadelphia, 
Pa., have awarded a contract to George W. 
Pierson for a factory building to be erected 
at Summerdale station, near Frankford, Pa., 
for the Wolff Process Leather Company. The 
buildings will cost about $59,000. 


Architects Rogers & MacFarlane have plans 
and let contracts for the erection of a fac- 
tory building to be constructed at the foot of 
Summit avenue, Detroit, Mich., for the Dia- 
mond Stamp Works. It will be 80x200 feet, 
three stories in hight, of stone, brick and 
mill construction, and cost about $30,000. 


A plant designed to roll steel under the 
patents exclusively controlled in the United 
States by E. M. Butz, of Pittsburgh, is be- 
ing projected by Pittsburgh capitalists. The 
plant is to be located on a neck of land in 
Lockport, N. Y., between the New York Cen- 
tral Railroad station and the power plant of 
the Buffalo & Lockport line, giving it facili- 
ties of three railways and access to the Alle- 
gheny River. It will be known as the Lock 
port Iron & Steel Company. 

Steel Foundry Company, 
has been organized by W. A. 


The Duquesne 
Pittsburgh, Pa., 


Herron, formerly treasurer of the Lewis 
Foundry & Machine company; W. A. Herron, 
cashier of the Fort Pitt National Bank: 


Thomas Rodd, chief engineer of the Pennsyl- 
vania Company; Edward Kneeland, of the 
Frank-Kneeland Machine Company, and 
Thomas H. Bakewell, of New York The 
capitalization will be about $200,000, and the 
plant will likely be located on the Ohio river, 
not far from Coraopolis. 

The Hibbard-Rodman-Ely Safe Company, 
which was incorporated some weeks since at 
Trenton, N. J., with a capital of $1,000,000, 
completed its organization at Newark, N. J., 
on November 29. This company succeeds to 
the business of the Hibbard & Rodman Safe 
Company and will continue the manufacture 
of the Hibbard & Rodman manganese steel 
burglar and mob proof bank safes and vaults 
(illustrated on page 546, volume xxi), and 
will extend its field to the construction of jail 
work of manganese steel. It will also give 
attention to fireproof vaults, fireproof vault 
doors, fire and burglar proof safes, fireproof 
safes, etc. The company holds exclusive rights 
to the use of manganese steel for safe, vault 
and jail work in all their branches under the 
patents of Hadfield, of Sheffield, England, the 
inventor of the metal. The following officers 
and directors were elected: President, Alex 
ander C. Humphreys; first vice-president, W 
J. Taylor; second vice-president, Henry D. 
Hibbard ; secretary-treasurer and general man- 
ager, Walter Gaston. Among the directors 
are: John Fritz, formerly of the Bethlehem 


Iron Company, Bethlehem, Pa.; W. J. Taylor, 
of the Taylor Iron & Steel Company, High 
Bridge, N. J.; Henry D. Hibbard, Plainfield, 
N. J.; Samuel Rodman, New York The 


offices of the company are located at 253 
Broadway, and a new factory will be built 
probably at High Bridge, N. J. 





Quint’s Turret Drills, . 








For Drilling and Tapping, 


re made with from Four to Twelve Spindles. 


A. D. QUINT, 3 Clinton St., 
Hartford, Conn. 
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Something To Think About. 


Think over this matter of Electric Power 
for your shop very thoroughly. Look at it 
from every side. However valuable your 
time may be, you can well afford to use it 
freely in this way ; because, if you decide 
for Electric Power—for our Model Sys- 
tem—your profits are bound to be very 
greatly increased, and if you decide against 
it, you will have settled the question to 
your own satisfaction and can dismiss it 
from your mind until the competition of 
competitors who are equipped with our 
Model System leads you to once more 
consider the savings that may be effected 
through this means. But if you'll give 
our Model System careful study, and give 
us an opportunity to demonstrate its value, 
you'll not decide against it. People very 
rarely do things that are plainly against 
their best interests, if they know it. 


Write for Bulletin No. 105. 


Chicago Office: Monadnock Block. St. Louis Office: 19 
South 11th St. New York Office: 39 Cortlandt St. Boston 
Office : 143 Federal St. 








THE TRIUMPH ELECTRIC CO.), iscscrow, Cincinnati, O. 














It is to your interest to 


Investigate 
Important 
Improvements 


In our 


Milling Machines. 


The illustration shows a 
number of new features. 


Can You See Them ? 


If not, a postal will bring 
you detailed information. 


~~ The Garvin Machine Co. 


Spring and Varick Streets, 
NEW YORK. 


Philadelphia : The Garvin Machine Co., 51 North 7th Street. Western Agents: Manning, Maxwell & Moore, 22 South Canal Street, Chicago, Ill. Berlin, 
Deutsche Garvin-Maschinen-Fabrik Aktiengesellschaft, 17 Burg Strasse, Berlin C,, Germany. Agents for Great Britain: C. W. Burton, Griffiths & Co., Ludgate Square, 
Ludgate Hill, London, E. C., England. Paris Agents :] Montgomery & Co., 28 Boulevard Magenta, Paris, France. 











